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Most Norwegian primary and secondary pupils now have access to their own 
computer or tablet at school (1:1 access), and 1:1 access to information and 
communication technology (ICT) has a variety of implications for teachers’ 
classroom management practices and leadership of learning processes. In this 
doctoral thesis, I explore the experiences and needs that arise in the field of practice 
as premises for why classroom management is changing.  
In order to solve real-life challenges, we must first understand them, and I therefore 
set out to explore how we can understand the challenges primary and secondary 
teachers are facing in their 1:1 ICT classroom management practices. Using a 
qualitatively driven mixed research design, I seek to contribute to the field of 
classroom management in 1:1 learning environments by combining emic and etic 
viewpoints and perspectives within a pluralistic pragmatist framework. In this partly 
sequential and partly convergent (concurrent) mixed methods design, qualitative and 
quantitative strands occurred across chronological phases, and the research questions 
were interrelated and partly evolved during the study. The doctoral thesis consists of 
three articles and an extended synopsis.  
Article 1 presents and discuss findings from Study 1 of this thesis. The aim of Study 
1 was to explore the relationship between digital competence and classroom 
management in 1:1 learning contexts. Qualitative interview datasets and quantitative 
survey datasets from a large-scale study were first analysed separately in order to 
explore the nature of the relationship (QUAL) and whether it holds beyond the local 
setting (quan). The results were then integrated for the purpose of expansion and 
elaboration. The findings from this article indicated a complex, intertwined 
relationship between classroom management and digital competence, revealing a 
prevalent tension between controlling and relational approaches to classroom 
management when ICT was used. The article concluded that different classroom 
management understandings and practices appeared to exist simultaneously in 
schools, which could lead to very different learning contexts for pupils. Article 1 
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informed the design of Studies 2 and 3, which are interconnected both contextually 
and thematically. 
Article 2 presents and discusses findings from Study 2 of this thesis. Study 2 aimed to 
explore the aims of contextual classroom management by investigating how the 
systematic introduction of adaptive learning technology (ALT) affected pupils’ 
learning and motivation. The real-life intervention design of Study 2 was observed 
through the use of both qualitative (classroom observation and focus group 
interviews) and quantitative (pre-/post-test and pre-/post-survey) methods. The (quan 
+ QUAL) data were analysed both separately and integrated to both explore and 
explain how the aims of classroom management were affected when cutting-edge 
technology was introduced to the learning context. The findings from Article 2 
indicated that ALT could facilitate basic learning across classroom practices. Most 
pupils perceived ALT tasks to be fun and varied; however, the results also revealed 
that, for some pupils, the aim of flow and motivation in the ALT activities could be 
replaced by spirals of frustration and amotivation and that the registered learning 
outcome could even decrease after the intervention. Article 2 thus demonstrated the 
complexity of facilitating ALT for learning in a real-life context.  
Article 3 presents and discusses findings from Study 3 of this thesis. Study 3 aimed to 
explore how teachers implemented new, cutting-edge technology (ALT) in their 
contextual classroom management practices and how they reasoned about their 
attitudes to and experiences with this integration. The planning and conduct of the 
real-life intervention design (from Study 2) was observed through the use of 
qualitative methods (fieldwork, classroom observation, and individual semi-
structured interviews). The findings from Article 3 indicated that the teachers 
perceived the same affordances in ALT somewhat differently based on their overall 
classroom practice and the integration of their professional knowledge bases. Their 
different attitudes were interpreted as an expression of their scepticism about 
outsourcing educational assessments and judgment of a self-driven and automated 
system that only partially overlaps with their shared and individual educational 
knowledge bases, values, and beliefs. 
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Across the studies, we found that the complex relationship between digital 
competence and classroom management was affected by teachers’ professional 
understanding and knowledge base beyond technology. We therefore suggest that the 
challenges and opportunities primary and secondary teachers face in technology-rich 
learning environments are not merely related to technology but also to teachers’ 
understanding of knowledge domains and the flexibility required to manage and lead 
adapted and highly complex learning environments. As a result, we propose 
increasing awareness of the importance of teachers’ self-reflection about their roles 
and pedagogical beliefs as a starting point for purposeful classroom management 
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1. Introduction 
When I was a child, my mother always cooked Sunday roast. I used to watch 
her as she cut off a tiny piece of one end of the roast, placed it in the roasting 
tin, and seasoned the roast. As I grew older, I started to cook Sunday roast on 
my own for my own family. I cut off a tiny piece of one end of the roast, placed 
it in the roasting tin, and seasoned the roast just like my mother always did. As 
time went by, I started to wonder, ‘Why do I cut the end off? What is really the 
purpose of that? Does it contribute to the juiciness or to the taste of the roast? 
What is the deal?’ 
I eventually asked my mother and she said. ‘Well, I had to do it. My tin was just 
not large enough for the whole roast to fit’. 
A school leader told me this anecdote during a lunch break during a workshop at 
which I had been speaking. We had talked about the forthcoming Norwegian reform, 
classroom management, learning in general, and how to use tablet and computer 
technology in school; reflecting upon the purpose of it all, she further added: ‘What 
we must do in our schools now is kind of the same thing, isn’t it? We have to 
question what we have been doing, what we are doing now, why we are doing it, and 
how it contributes to learning and development’. 
1.1 Background 
The educational use of technology has become increasingly central to the everyday 
lives of teachers and pupils. Since the 1990s, research on educational technology has 
generally demonstrated moderately positive effects on learning and achievement; 
however, the way in which technology is used also has been found to have an impact 
on its contribution to learning (Cheung & Slavin, 2012, 2013; Kulik & Kulik, 1991; 
Rosen & Salomon, 2007; Sung et al., 2016; Tamim et al., 2011, 2015). The 
successful use of learning technology is thus context-specific and requires the teacher 
to contextualize its use in a purposeful way. This makes educational technology a 
multifaceted and complex field of research.  
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The teacher’s role is to facilitate pupils’ academic and socio-emotional learning and 
development; thus, their integration of technology into teaching and learning 
activities has implications for pupils’ learning outcomes. Classroom management is a 
growing field of research comprised of different perspectives on the relationship 
between the teacher’s facilitation of learning and pupils’ learning and motivation 
(Emmer & Sabornie, 2015; Evertson & Weinstein, 2006). Classroom management is 
thus a concept that is closely connected with teachers’ professional role and their 
individual perceptions of how that role should be interpreted and practiced. However, 
little research has investigated the relationship between the educational use of 
information and communication technology (ICT) and classroom management 
(Bolick & Barthels, 2015; Bolick & Cooper, 2006). Despite the multifaceted and 
complex nature of educational technology integration, research in the field rarely uses 
mixed methods approaches (Lai & Bower, 2019). This thesis therefore aims to fill an 
existing knowledge gap by examining the relationship between classroom 
management and educational technology through the use of a Mixed methods 
research (MMR) design. 
An Introduction to Classroom Management 
During the last few decades, classroom management has emerged as its own field of 
research; at its core are the management strategies used by teachers to maintain order, 
promote pupil engagement, and respond to problems (Emmer & Sabornie, 2015; 
Evertson & Weinstein, 2006). It is much wider in scope than the treatment of 
misbehaviour and includes a variety of activities teachers engage in to gain pupil 
cooperation and establish order (Doyle, 1986, 2006). Classroom management is 
considered an essential teaching skill, and by providing activities that lead to pupil 
self-control, teachers are less likely to spend time managing misbehaviour and more 
likely to spend time providing meaningful instructions and related tasks (Henley, 
2010, p. 4). Different teaching contexts and instructional formats add variation to 
teacher and pupil behaviour, thus also creating different lenses to what components 
like ‘order’, ‘engagement’, and ‘misbehaviour’ actually mean for pupils, teachers, 
policy makers, and researchers. Some learning contexts may, for example, benefit 
from (or even encourage) chatter, shouting, or pupils walking around the classroom, 
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while others may not. The variety of definitions of classroom management include 
certain widely agreed upon components; however, overall, its definition is dynamic 
(Emmer & Sabornie, 2015, p. 3). The most commonly used definition of classroom 
management is as follows: ‘The actions teachers take to create an environment that 
supports and facilitates both academic and social-emotional learning. […] It not only 
seeks to establish and sustain an orderly environment so pupils can engage in 
meaningful academic learning, it also aims to enhance pupils’ social and moral 
growth’ (Evertson & Weinstein, 2006, p. 4). This definition implies classroom 
management as a key pedagogical competence while also reflecting the pluralistic 
and complex nature of the field (Emmer & Sabornie, 2015; Evertson & Weinstein, 
2006).  
A review of effective classroom management and rule practicing found that the two 
characteristics of classroom rules most important to their overall effectiveness were 
rules being taught and being tied to the appropriate positive or negative consequences 
(Alter & Haydon, 2017). The authors note that classroom management textbooks and 
practice-oriented journal articles are not uniform in their classroom management 
recommendations, implying that recommendations for classroom management could 
and should ideally be so. A later review of classroom management practices in 
Australia and the United States concluded that there is a critical need for pre-service 
teacher education programs to include more classroom management content 
(Hepburn & Beamish, 2019). The authors suggest that teacher education programs 
should primarily focus on evidence-based practices but also include more 
opportunities for preservice teachers to practice classroom management in real-life 
settings: ‘[I]t is important to acknowledge the complexity of teaching and the 
increasing demands being made on classroom teachers. […]Time must be spent 
ensuring that teachers have opportunities to engage with research in meaningful 
ways, opportunities to learn from each other, and experience recognition of effective 
practice in the classroom’ (Hepburn & Beamish, 2019, p. 93). A third review, a 
mixed methods systematic review of the Incredible Years Teacher Classroom 
Management (IYTCM) programme, found that the intervention significantly reduced 
teachers’ use of negative classroom management strategies and reduced conduct 
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problems among high‐risk pupils (Nye et al., 2019). However, the qualitative 
analyses also revealed three main critiques of the IYTCM: its manualized nature, its 
specific learning techniques, and the presence of extra challenges.  
Even if these three reviews all recognize the complexity of managing classroom 
environments and highlight the need for knowledge-based practices, they also 
demonstrate and exemplify divergent and partly contradictory approaches to 
classroom management. While the first study emphasizes the positive and negative 
affirmation of rules as an effective strategy (Alter & Haydon, 2017), the second study 
emphasizes classroom management as a competence that needs to be taught and 
learned in real-life settings (Hepburn & Beamish, 2019). The third study informs the 
field by showing that context and perceived challenges in classrooms vary and that 
even if an intervention program produced a quantitative effect according to specific 
variables, the same intervention might generally be perceived negatively by different 
stakeholders (Nye et al., 2019). The comparison highlights the different perceptions 
about the extent to which classroom management practices should be prescriptive and 
standardized and a tension between control- and rule-based practices and relational 
practices. 
In a meta-analysis of the effects of classroom management strategies and programs, 
Korpershoek et al. (2016, p. 646) classified classroom management strategies and 
programs into four categories: (1) pupils’ social-emotional development 
interventions, (2) pupil-teacher relationship interventions, (3) pupils’ behaviour 
interventions, and (4) pupils’ social-emotional development interventions. Their 
findings indicate that interventions and programs focusing on social-emotional 
development had the strongest impact, especially in terms of socio-emotional 
outcome measures, which are considered important for future academic achievement 
and career success (Korpershoek et al., 2016). Variation in context and teaching and 
learning activity format adds depth and complexity to the field of classroom 
management, with the use of ICT adding new layers of complexity (Bolick & 
Barthels, 2015; Emmer & Sabornie, 2015). In this thesis, I address whether – and, 
eventually, how – the premise for classroom management is currently changing and 
 17 
how real-life challenges for classroom management can be understood as new 
technologies are continually applied to teaching and learning practices. This is 
achieved by the three studies included in this thesis. Study 1 examines teachers’ 
conceptual understanding of classroom management, and Studies 2 and 3 examine 
teachers’ contextual classroom management.  
Norwegian Policies for Educational Changes 
During the last decade, laptops, tablets, and other hardware tools have become 
increasingly available for educational purposes. From 2006 to 2008, all upper 
secondary pupils in Norway gradually received one-to-one (1:1) access to their own 
laptops for schoolwork, both inside and outside school buildings. Lower secondary 
and primary schools were to follow and, even if no formal overview exists, it is 
estimated that approximately 70-80 % of all pupils now have access to a computer or 
tablet at school (SINTEF, 2019; University of Oslo, 2019). Investments in laptops 
and tablets have been encouraged and funded by both central and local authorities. 
Investment in and use of technology must therefore be viewed in the context of 
educational policy for school development in Norway. The policies for teaching and 
learning formats are currently evolving in primary and secondary schools, as are the 
policies for pre- and in-service teacher training. It is therefore necessary to provide a 
short summary of changes in Norwegian educational policy, with the pedagogical use 
of technology as a backdrop. 
In autumn 2006, the Knowledge Promotion Reform (KL06) was introduced in 
Norway’s 10-year compulsory schools and upper secondary education and training 
institutions. The Programme for International Student Assessment (PISA) 2000 
revealed that Norwegian education was far from a global leader in mathematics, 
natural science, and reading when compared to other Organisation for Economic Co-
operation and Development (OECD) countries, and PISA 2003 confirmed revealed a 
persistent and even downward trend (Hølleland, 2007). Another large-scale 
assessment, Trends in International Mathematics and Science Studies (TIMSS) 2003, 
supplemented the PISA findings and found that mathematics and science education in 
Norway was less systematic than in other countries, that teaching there was more 
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theoretical and less practical, and that Norwegian teachers had lower academic and 
didactic prerequisites than those in countries that Norway generally regards as peers. 
Norwegian pupils also appeared to be more disruptive and less motivated than pupils 
in other countries (Hølleland, 2007, p. 22).  
The Official Norwegian Report I Første rekke (Kyrkje-, utdanning-og 
forskingsdepartementet, 2003) laid the foundation for the Knowledge Promotion 
Reform, and, with the white paper Kultur for Læring (Utdannings-og 
forskningsdepartementet, 2003–2004), identified five basic skills as central to the 
introduction of a new curriculum: oral skills, reading, writing, numeracy, and digital 
skills. They were considered ‘basic’ in the sense that they are fundamental for 
learning in all subjects and prerequisites for pupils to demonstrate their competence 
and qualifications (The Norwegian Directorate for Education and Training [UDIR], 
2012). A main aim was that these basic skills should permeate learning across all 
subjects at all primary and secondary school levels.  
The first four skills already enjoyed roughly a century of tradition in Norwegian 
schools; in addition, they are closely related to core school subjects taught across 
grade levels. However, the category of digital skills (i.e., pupils’ digital competence) 
was new to most teachers and pupils. The use of ICT was neither historically nor 
traditionally linked to any of the core subjects in Norwegian education, even if most 
schools had desktop computers available for special education purposes or IT/ICT 
specialized topics or subjects. So, although the reform was not primarily ICT-based, 
ICT use was launched as one of the measures to combat the challenges Norwegian 
schools were facing 15 to 20 years ago.  
The Knowledge Promotion Reform was not solely about content; it also addressed 
governance (Hølleland, 2007; Møller et al., 2009; Ottesen & Møller, 2010). The 
objectives for education are formulated by national authorities, but the responsibility 
for achieving them was delegated to local authorities, school owners, and the 
individual schools themselves. Schools and teachers were expected to adopt the new 
curriculum by developing their practices and introducing new forms of teaching and 
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learning activities, including the use of ICT and digital tools. However, current 
knowledge shows that there is often a gap between the arenas of formulation and 
realization (Lindensjö & Lundgren, 2000), and follow-up research on the Knowledge 
Promotion Reform showed relatively large differences among schools in the way it 
was understood, implemented, and practiced (Møller et al., 2009; Ottesen & Møller, 
2010). The most extensive curriculum integration and school development seemed to 
take place in small collegiate cultures at certain schools that had enthusiastically 
embraced the content and possibilities embedded in the reform (Møller et al., 2009, p. 
179).   
Mishra and Koehler (2006, pp. 1031–1033) criticized traditional implementation 
strategies for ICT in schools and the educational sector for ignoring four key points: 
(1) rapid technology development means that tools and technologies are constantly 
changing and evolving; (2) software is rarely developed for school education 
purposes; (3) learning is situated, and the use of technology must be adapted to 
different pupils and groups of pupils; and (4) teachers are required to use technology 
and digital tools, but there is little guidance on precisely how this should be done. 
However, in Norway, pattern-breaking groups of teachers were developing new 
teaching, learning, and assessment practices that included the use of computer (and 
gradually tablet) technologies (Krumsvik, 2006). These teachers were known as 
innovators and early adopters (e.g., Rogers, 2003) and frontrunners and power 
teachers who ‘[...] seek information, learn what they want to know, when they want 
to learn it, to the level of depth that satisfies their immediate quest for knowledge in 
order to use and find pedagogical advantages in technology, also not intended for 
pedagogy, and put it into a pedagogical setting, beyond the abilities of a normal 
teacher’ (Wasson & Hansen, 2014, p. 60).  
During the first 10 years of the Knowledge Promotion Reform, gaps between 
teaching and learning practices in Norwegian education became increasingly visible. 
While some teachers and schools generally maintained the status quo in their teaching 
practices, others made small adjustments to their existing practices in line with the 
requirements of the new reform. The educational use of ICT in school was still 
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generally limited, with teachers mainly using ICT for word processing, presentations, 
and simple information searches (Throndsen & Hatlevik, 2015). However, the 
frontrunners increasingly integrated ICT seamlessly into teaching and learning 
activities and made relatively extensive – albeit gradual – changes to their practices.  
As a thinking model, the gap between practices can be illustrated in Figure 1): 
The model demonstrates how the difference between no changes in practice, small 
changes in practice, and extensive changes in practice over time could create self-
reinforcing gaps between practices at different schools or even within the same 
school. The differences are not necessarily large, profound, or obvious in the short 
term, but over time these changes can transform practices and understandings in some 
(innovative) learning environments and school cultures while the majority are still 
relying largely on traditional and established practices. The model’s intention is not 
to rate some practices as more valuable than others but rather to visually demonstrate 
how and why a variety of practices and understandings can exist simultaneously in 
schools that are all subject to the same reform framework and central aims for 
education. Similar gap-related perspectives have previously been proposed by Cuban 
et al. (2001), among others. 
Figure 1: Self-reinforcing gap between practices. 
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From 2015 to 2017, several change initiatives for long-term school development were 
launched by the Norwegian authorities. To ensure that teacher education institutions 
offered integrated, profession-orientated teacher education rooted in research and 
experience-based knowledge, a new regulation for Norwegian teacher education was 
released in 2016. This regulation transformed teacher education into a five-year 
master's program, and, starting in the fall of 2017, integrating digital competence in 
teacher training programs was regulated by the law (Kunnskapsdepartementet, 2016a, 
2016b). The five basic skills were strongly emphasized in the process leading up to 
the new teacher education program, and a Framework for Teachers’ Professional 
Digital Competence (PfDK; UDIR, 2018) was launched in 2017 to provide 
momentum for further development. A prerequisite for being accredited as a teacher 
education institution was an explicit and comprehensive integration of the PfDK 
framework throughout the study program. It is worth noting that, even if the work 
that led to the PfDK included a review of relevant research, the framework itself is 
still primarily a policy document framework that consists of the following subareas: 
subjects and basic skills, school in society, ethics, pedagogy and subject didactics, 
leadership of learning processes, interaction and communication, and change and 
development. ‘All of the areas of competence are equally important, but it is the sum 
of the competence areas that makes up a professional, digitally competent teacher’ 
(UDIR, 2018, p. 3).  
At the same time, extensive work on renewing subjects and curricula in primary and 
secondary education was initiated by Norway’s Ministry of Education. The white 
paper Fag-Fordypning-Forståelse (Kunnskapsdepartementet, 2015) set the course for 
the new reform Fagfornyelsen2. The white paper suggested broad involvement by 
teachers and school leaders in the development of new core elements and curricula in 
and across subjects, with the professional communities of schoolteachers being 
emphasized as important arenas for professional learning and development. 
Fagfornyelsen was implemented in the fall of 2020, and central authorities have 
invested considerable resources in developing support materials for schools' 
 
2 ‘Renewal of Subjects’. 
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implementation of the reform in order to apply its intentions for school development 
to the field of practice. 
Implications for Classroom Management 
PfDK and the new curricular reform both call for new classroom practices in primary 
and secondary schools, with the core expectation being that teachers should facilitate 
learning in adapted, motivating, and student-active learning environments in which 
the use of technology contributes to academic and social learning. We know the 
facilitation of learning to be a key ingredient in various classroom management 
definitions. Facilitation includes anything and everything the teacher or facilitator 
does before, during, or after the learning experience to enhance reflection, 
integration, and the continuation of lasting change (Estes, 2004; Priest et al., 2000); it 
is thus closely linked to the teacher’s professional understanding and identity. 
Student-centred learning describes a learning process in which much of the power 
during the learning experience resides with pupils, as opposed to teacher-centred 
learning in which the empowered teacher wields control (Estes, 2004, p. 144).  
The Fagfornyelsen framework emphasizes the importance of pupils having basic 
knowledge in and across subjects and their engagement in deep learning in and across 
subjects. Deep learning requires basic skills and competencies, and the mutual 
interaction between these two factors will be an important determinant in the degree 
of success that the new curricular reform will enjoy. However, in order for such 
interaction to work in practice, the teacher must be able to flexibly facilitate learning 
through a variety of teaching and learning activities and the educational use of 
different types of analogue and digital learning technologies. The core curriculum 
emphasizes that the ‘school shall develop an inclusive environment that promotes 
health, well-being and learning for all. […] Good classroom management is based on 
insight into the needs of the pupils, warm relations and professional judgment. To 
create motivation and the joy of learning in the teaching situation, a broad repertoire 
of learning activities and resources within a predictable framework is needed’ (UDIR, 
2017, pp. 15–16). 
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The PfDK framework explicitly states that a professional, digitally competent leader 
of learning processes ‘possesses the competence to guide learning work in a digital 
environment. This entails understanding and managing how this environment is 
constantly changing and challenging the role of the teacher. The teacher makes use of 
the opportunities inherent in digital resources in order to develop a constructive and 
inclusive learning environment, and to adapt the teaching to both diverse groups of 
pupils, and pupils’ individual needs’ (UDIR, 2018, p. 8).  
Together, the PfDK framework and core curriculum assume a relational and flexible 
student-centred classroom management practice in diverse 1:1 learning environments 
and could therefore be perceived as mutually reinforcing change initiatives for 
Norwegian schools and education in general. They also imply extensive new 
requirements for classroom practices and call for professional development, as 
illustrated in Figure 2. 
 
Figure 2: PfDK and Fagfornyelsen as change initiatives for teacher 
practices. 
Policy might initiate change, but the road from policy documents to classroom 
practices is often long and winding (e.g., Goodlad, 1979; Lindensjö & Lundgren, 
2000). It was well documented during the introduction of the Knowledge Promotion 
Reform that a change in policy was not sufficient to ensure the real-world educational 
change that was intended (Møller et al., 2009). As Robinson (2018) and Hargreaves 
and Fullan (2012) among others note, the most important agents for educational 
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change in practice are teachers. The assumptions and beliefs teachers hold about what 
pupils are supposed to learn and how they are supposed to learn are closely connected 
to their classroom management and professional practices. However, even if teachers 
are important agents of change, one can still not place all the responsibility for school 
development on them. Teachers need supportive structures around them to change 
and develop their practices (Hargreaves & Fullan, 2012; Koehler & Mishra, 2009; 
Mishra & Koehler, 2006; Robinson, 2018), and some teachers are also more capable 
than others of developing and improving their own practice (Hattie, 2012; Slater et 
al., 2009).  
As requirements for teaching and learning formats, contexts, and practices are 
changing at the policy level, so are the premises for classroom management. 
However, teachers have often been provided with inadequate training in integrating 
technology into their teaching, and ‘[m]any approaches to teachers’ professional 
development offer a one-size-fits-all approach to technology integration when, in 
fact, teachers operate in diverse contexts of teaching and learning’ (Koehler & 
Mishra, 2009, p. 62). Student-centred approaches to learning, cooperative learning, 
and the increased use of technology in the classroom have been identified as new 
challenges for classroom management, and these changes have had a large impact on 
the demands placed on teachers’ classroom management skills (e.g., Korpershoek et 
al., 2016, p. 644). Technology advances rapidly, and new technologies are 
continually emerging, merging, and converging (e.g., Tamim et al., 2015). One aim 
of the present study is therefore to contribute knowledge-based insights into how 
teachers experience opportunities and challenges in their classroom management 
practices in technology-rich learning environments, especially when it comes to new 
and cutting-edge technology. 
1.1.1 Review of Literature 
Researchers must understand the strengths and weaknesses of prior research in their 
field before they can be expected to choose appropriate methods for data collection 
and analysis. In this part of Chapter 1, I first chronologically present the process of 
reviewing literature that took place during the five-year trajectory of this project. I 
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further describe how the thesis is positioned within recent peer-reviewed literature on 
classroom management and ICT. 
The Process of Iterative Review  
According to Shulman (1999, pp. 162–163), generativity is one of four hallmarks of 
scholarship, and the ability to build on the work of others provides integrity and 
sophistication to the work of any researcher. ‘Good’ research is good because it 
advances the collective understanding, and useful and meaningful educational 
research must be cumulative (Boote & Beile, 2005, p. 3; Shulman, 1999). The 
complicated nature of problems in education makes generativity in educational 
research more difficult than in many other fields and demands that researchers 
undertake thorough and sophisticated literature reviews (Boote & Beile, 2005). In this 
section, the overall thesis is presented in an effort to demonstrate with transparency 
the iterations of the review throughout the project. I have used the literature review 
categories and criteria framework proposed by Hart (1998) and refined by Boote and 
Beile (2005) to guide me during the project.  
Coverage as a framework category addresses the criteria for inclusion in and 
exclusion from review. Doctoral students too often interpret coverage as being 
exhaustive of everything previously written about a topic, which makes it difficult to 
critically synthesize the literature (Boote & Beile, 2005; Bruce, 2001). Reviewing 
concepts and refining search strings in educational research tends to feel like ‘falling 
down a rabbit hole’. One keyword often implies another because of conceptual 
connections. Instead of aiming to read ‘everything’, Bruce (2001) suggests that 
coverage should be examined more broadly according to eight criteria – topicality, 
comprehensiveness, breadth, exclusion, relevance, currency, availability, and 
authority – and concludes that ‘[…]some students need to be encouraged to shift from 
a “topical” to a “psychological” view of relevance and from an “objective” to a 
“subjective” view of information’ (p. 165). The review criteria framework has thus 
inspired a reflexive attitude towards the literature review throughout the project; I 
have aimed to achieve a balance between pre-defined search strings, keyword 
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searches, snowballing references, and expert suggestions while generally working 
towards an ever-growing understanding of an emerging field of study.   
The first edition of the Handbook of Classroom Management (Evertson & Weinstein, 
2006) organized the field of classroom management. Authorities in the field 
reviewed, addressed, and determined the core areas and subfields in 42 chapters and 
over 1,200 pages, filling an existing knowledge gap (Wubbels, 2011). Norway’s 
policy for the use of ICT in schools in 2005 made the Norwegian context valuable for 
large-scale research on pupils’ and teachers’ educational use of computers. The 
Rogaland study (Krumsvik et al., 2011) and the Sammenhengen mellom IKT-bruk og 
Læringsutbytte (SMIL) study (Krumsvik et al., 2013), along with the reviews and 
syntheses included in Klasseledelse i den digitale skolen (Krumsvik, 2014a), further 
contributed theoretical and empirical perspectives on classroom management in ICT 
learning environments as a starting point for the project review and for the 
positioning of this study. I considered all these sources as providing authority and 
contributing important comprehensive, cumulative, and generative value to this thesis 
project; thus, they were the starting point of the project review. 
The second edition of the Handbook of Classroom Management (Emmer & Sabornie, 
2015) identified the lines that had been extended during the decade since the first 
edition appeared. The handbook chapters addressing classroom management and 
technology in both editions (Bolick & Barthels, 2015, p. 481; Bolick & Cooper, 
2006) reveal that there was little research to document how the introduction of 
technology affects classroom management, other than some small-scale 
investigations examining the interactions between technology use and classroom 
management. In collaboration with a university college librarian, I explored a few 
search strings (in the ERIC and PsycInfo databases) early in my project; we were 
both surprised to find very little peer-reviewed research on the topic of classroom 
management, ICT, and digital competence. Our searches were either too narrow 
(classroom management AND digital comp* OR ICT) or too broad (classroom 
management AND technology OR tablet* OR computer*) for a thorough review in 
line with the criteria presented by Hart (1998) and Boote and Beile (2005).  
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One reason for this might be that identifying and comprehensively understanding the 
field of classroom management is a complicated task (Emmer & Sabornie, 2015; 
Evertson & Weinstein, 2006; Postholm, 2013; Wubbels, 2011), and the foundation on 
which the field is based is primarily studied and disseminated within separate 
curricular areas (Morine-Dershimer, 2006). Studies in the fields of medicine and 
natural sciences, for example, are often recorded in well-indexed databases that are 
constantly expanding, which makes it easier to identify research in a systematic 
fashion. The literature in the field of educational science, by contrast, is not fully 
adapted to systematic searches. The articles themselves are not often sufficiently 
systematically indexed in the databases, and article abstracts and summaries do not 
always explicitly mention the research methods used (Krumsvik, 2019, pp. 127–132).  
To address this weakness, I chose to complement sensitive literature searches in large 
databases with hand-searching personal archives, expert and authority suggestions 
from supervisors, course experts, and syllabus lists. This study is therefore positioned 
within the traditional narrative literature review (Krumsvik & Røkenes, 2016; 
Petticrew & Roberts, 2006). I describe the comprehensive literature review of this 
thesis as a combination of pre-defined search strings, topical searches in databases, 
and snowballing reference lists and citations backwards and forward (e.g., 
Badampudi et al., 2015). In this way, I have tried to reduce the risk of overlooking 
relevant literature related to my research question, since database searches alone have 
limitations in this field. 
The full review process of this thesis has thus been iterative and aligned with the 
emergence of the study design (which is elaborated on in Chapter 3) and each of the 
three studies. The iterations of the review were also connected to doctoral courses I 
participated in during the PhD journey. A systematized – but not exhaustive – 
overview of the review iterations appears in Appendix 1. I consider the iterations of 
the review as a growing understanding of the comprehensiveness of the field of 
classroom management (Figure 3). I have added to the understanding by including 
the use of ICT and digital competence, the facilitation of motivation, adaptive 
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learning, and learning analytics (LA), as illustrated in Figure 4 and reflected in the 
conceptual framework elaborated on in Chapter 2.   
 
Figure 3: The growing understanding based on the iterative review. 
To position the thesis within recent literature, I used the EBSCO host from the 
University of Bergen library for systematic searches. I selected ERIC as a database 
because it provides access to education literature and research, and I used the search 
string ICT AND classroom management. I included peer-reviewed journal articles 
and did not restrict publication date. However, the year of publication restricted itself 
to 2003–2020, as no registered publication results were found prior to that time 
period. My last search for updates in the search string was conducted in April 2020. 
This search resulted in 53 hits (including Article 1 of this thesis). During the search, I 
worked in both the ERIC (via the EBSCO host) and Oria library databases in the 
following pattern: The search was conducted in ERIC and, if full access was provided 
either directly via the EBSCO host login or a supplemental Oria search for the article 
title, the article was considered accessed. If access was denied (or not found) through 
the formal login and/or library access to Oria, I did not perform any additional 
searches. I chose this approach due to ethical copyright considerations. All 52 
abstracts were read and considered for inclusion or exclusion. The access-denied 
article abstracts were read as provided by ERIC, but the rest were read as they were 
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originally published. The table in Appendix 2 presents the excluded articles and states 
the reasons for their exclusion from further review.  
Positioning of the Thesis Within Recent Literature 
While the previous section focuses on search and retrieval, in this section, I now 
position my study within the current state of knowledge through the literature review. 
To some extent, the literature review overlaps with those in the three enclosed articles 
(and their research questions), but it mostly differs from them since this chapter has a 
broader scope and focuses on the overall research question of the thesis. 
Most articles emphasized that the successful integration of ICT in teaching and 
learning activities depends on how the teacher facilitates learning. According to 
Breeze (2009, p. 216), the teacher can be viewed as an orchestrator of potentials and 
help guide the balance between a) boundaries to form initial ideas and b) freedom for 
experimentation. Beauchamp (2011) distinguishes between technology-mediated 
classroom interaction and other categories of interaction in the classroom. According 
to his research, teachers have varied views on what interactive teaching can entail but 
agree that the role of the teacher should be to facilitate active involvement, hands-on 
work, a wide range of activities, and the involvement of all classroom members. 
While linking the concepts of interactive teaching and interactive technology, 
Beauchamp and Kennewell (2010) argue that interaction ranges from authoritative to 
dialogic, noting that the dialogic end of the scale would improve the learning process 
and, consequently, the learning outcomes of that process. The approaches described 
by Breeze (2009), Beauchamp (2011), and Beauchamp and Kennewell (2010) require 
the teacher to be flexible and able to make decisions beyond prescriptive procedures 
and planned transitions. Chinyere and Emechebe (2016) sought out to identify both 
the prospects of and problems with ICT in teaching reading comprehension. 
Improvement in pupil vocabulary and excitement about reading comprehension 
lessons were registered, but so were difficulties in classroom control and distractions 
(Chinyere & Emechebe, 2016). Overall, the balance between flexibility and control 
arises as a core classroom management issue.  
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Research in learning through individual interaction with ICT is, according to 
Beauchamp and Kennewell (2010), likely to become an important element of the 
movement for autonomy support and student-centred learning. However, they note 
that we cannot assume that learning will improve merely by moving power from 
teacher to pupil. Prieto et al. (2014) suggest that there could be pedagogical tensions 
between flexible and automated learning systems, as automated systems require 
prescribed use. The facets of autonomy support and standardized automation in 
interactions with ICT are thus described in the existing literature. 
Assan and Thomas (2012) remind us that ICT does not create changes in schools per 
se. Schools must change themselves, as it is teachers who make use of ICT, and 
school administrations must make good structural decisions. According to Cakir and 
Yildirim (2013), effective use of technology in classrooms depends on dedicated ICT 
teachers, but even dedicated ICT teachers face difficulties like classroom 
management and hardware-software issues, with cutting-edge technology particularly 
daunting for many. These findings contribute important perspectives to the current 
thesis, as they imply a link between digital competence in classroom management 
and the ability to make pedagogical use of various emerging ICT technologies. They 
inform the thesis in that digital competence is a dynamic rather than a static 
competence and that affordances for learning vary between technologies. But what 
does the review tell us about the digital competence of prospective teachers? 
According to Fook et al. (2011), pre-service teachers seem to possess positive 
attitudes and a moderate level of competency, but they argue that both pre- and in-
service teachers should use ICT more frequently. They suggest that apprenticeship 
through modelling could help reduce anxiety and increase confidence in using 
technology for educational purposes. Elstad and Christophersen (2017) argue that 
digital competence among student teachers is important for instructional self-efficacy 
in technology-rich classrooms. They found a strong relationship between student 
teachers’ perceptions of digital competence and their instructional self-efficacy for 
maintaining discipline and influencing students’ use of ICT. Sime and Priestley 
(2005) found that the perceptions students held about the use of ICT were complex 
 31 
and varied. Specifically, students associated the use of ICT with changes in the nature 
of classroom relations and alterations in teaching and learning formats.  
It may appear that the digital competence of pre-service teachers varies and that their 
ability to perceive affordances also influences how they experience classroom 
instruction in ICT environments. Teaching with ICT requires more than basic digital 
skills, and teacher educators facilitating the development of their students’ digital 
competence is a complex task (Røkenes & Krumsvik, 2016). Therefore, some teacher 
education programs use approaches such as collaboration, metacognition, blended 
learning, modelling, authentic learning, student-active learning assessment, and aims 
to bridge the gap between theory and practice and develop pre-service teachers’ 
digital competence (Røkenes & Krumsvik, 2014).  
According to Jordan (2011), beginning teachers have high levels of confidence in 
integrating ICT into their practice, with male beginning teachers more confident in 
this knowledge than their female counterparts. Gao et al. (2011) found that beginning 
teachers who discover and teach with their strengths could become catalysts for ICT 
integration for classroom teaching and collaborations in the broader teacher 
community. ICT integration could also benefit from learning across generations. 
Geeraerts et al. (2018) investigated how and what teachers learn from their older and 
younger colleagues and found that younger teachers taught innovative teaching 
methods and ICT skills to their older colleagues, while older teachers taught practical 
information, classroom management skills, self-regulation, and community-building 
to their younger colleagues (Geeraerts et al., 2018). These findings demonstrate the 
learning potential of the professional teacher community across generations, 
practices, understandings, and experiences. 
The articles included in the review also reveal different perspectives on teachers’ 
integration of technology in their professional understanding. Otrel-Cass et al. (2012) 
demonstrated how the Technological Pedagogical Content Knowledge (TPACK) 
framework could provide teachers and teacher educators with ways to raise the 
critical awareness needed for teachers to reflect on their practices. According to 
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Roussinos and Jimoyiannis (2019), teachers generally believe that they have a good 
level of knowledge with regards to the primary TPACK domains of content, 
pedagogy, and technology. However, most teachers perceived the domains separately 
and were not able to integrate their TPACK knowledge in order to design and 
implement meaningful ICT-based interventions in their classroom practice 
(Roussinos & Jimoyiannis, 2019). Similar findings are described by Gray et al. 
(2005), who studied a group of language teachers while they integrated the use of 
interactive whiteboards in their classroom practice. Some teachers gradually became 
aware of the integrational potential of content, pedagogy, and technology and thus the 
general transformational potential of ICT, but most teachers used the whiteboards in 
line with their previous strategies for ‘daily survival’. Teachers’ use of ICT is thus 
not necessarily based on core pedagogical competence and, according to Shin (2015), 
the motivations of teachers for integrating technology could be based on personal 
convenience rather than the desire to enhance pupil learning. It may appear that 
teachers’ motivations for integrating ICT into their classroom practices range from 
personal convenience and everyday survival to a desire to transform practices in order 
to benefit their pupils’ learning processes. 
A general finding across the articles is a call for encouragement, support, and 
opportunities to increase teachers’ motivation to improve the level and quality of ICT 
use in classrooms (e.g., Raman et al., 2019; Uluyol & Şahin, 2016), and most of the 
reviewed papers emphasize the need for professional development. Dlamini and 
Mbatha (2018) argue that the adoption of ICT in education has been politically 
motivated and reflects a lack of knowledge about differences in school contexts and 
teachers’ professional development needs. According to them, professional 
development activities should be meaningful to participants and should not be 
‘funnelled through utopian perspectives’ (Dlamini & Mbatha, 2018, p. 28). Similarly, 
Sasseville (2004, p. 197) argues that technological tools are commonly perceived as 
tools of performance: a way of doing things better, faster, and cheaper. According to 
Sasseville (2004), academic success cannot be evaluated by sheer performance alone, 
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since teachers’ professionalism extends far beyond academic success; this is why 
stability is so important to teachers.  
Lim et al. (2003) found the following elements to be important for well-managed 
ICT-based lessons: the availability of ICT tools, the establishment of rules and 
procedures, supporting ICT and non-ICT tools for ICT-based activities, and the 
division of labour among teachers, teacher assistants, and pupils. In one study, Wang 
et al. (2014) aimed to shift teacher practices from traditional teacher-centred methods 
to constructivist, student-centred ones and found 11 implications for the refinement of 
professional development. They concluded that professional development takes time 
and requires teacher ownership of the process; teachers must understand and accept 
the relevance of designs and learning activities.  
The relationship between professional learning and reflection in both the individual 
classroom context and the wider school context is also emphasized in most of the 
papers in the literature review (e.g., Raman et al., 2019; Uluyol & Şahin, 2016; Yoon 
et al., 2005). Heitink et al. (2017) suggest that underlying teachers’ practice is a 
professional reasoning process, and teachers need to be aware of this reasoning to be 
able to adapt others’ examples into their own practice. This finding implies that the 
development of TPACK (and digital competence in general) must be anchored in, but 
still challenge, teachers’ thinking and reflection on their own practice. Teachers 
should reflect on their experiences and how ICT could support them (Heitink et al., 
2017).  
Knowing how to use ICT tools to transform learning is described by Sutherland et al. 
(2004) as a complicated task, and new technologies often challenge existing practices 
of teaching and threaten well-established knowledge domains. There appears to be a 
kind of polarization in schools regarding the use of digital and non-digital tools 
because they emphasize knowledge domains differently, both across and within 
subjects (Kretschmann, 2015; Savage, 2005). There is also a difference between 
pupils’ physical and cognitive task engagement, and the teacher, as a designer of the 
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learning environment, needs to make the cognitive processes involved in using the 
tool explicit (Yoon et al., 2005).  
The need for educational transformation and change is, in a variety of ways, 
explicitly emphasized across the papers and linked to changing traditional approaches 
to teaching and learning (e.g., Assan & Thomas, 2012; Fauville et al., 2014; Raman et 
al., 2019; Savage, 2005). The rhetoric surrounding the need for change generally 
comes close to that of the Norwegian policy context. Lim (2007) investigated 
whether ICT could be used to engage pupils in higher-order thinking activities and 
argues that pupils need to learn how to seek out new information, think critically, and 
show initiative in meeting the challenges of a rapidly changing world. Lim concludes 
with the following classroom management implications: ‘Teachers have to set clear 
disciplinary and educational rules and procedures to mediate between the community 
of participants and his/her object of effective management of ICT-mediated lessons’ 
(2007, p. 110). Abulibdeh (2013) investigated whether the use of blogs could support 
learning through autonomous and self-regulated learning. However, the findings 
indicate that pupils are not autonomous or self-regulated in their own learning, 
because they are not able to learn and use technology on their own. Doult and Walker 
(2014) explored whether pupils could have their attitudes toward and engagement in 
writing practices transformed through collaborative writing. Although an increase in 
motivation was expected and registered, the teachers noticed that the quality and 
quantity of writing increased, and the collaborative practices of the pupils contributed 
to their sharing of perspectives and knowledge (Doult & Walker, 2014). In another 
study, pupils perceived the experience of using ICT in mathematics as useful for their 
learning process and appreciated working in a practical teaching-learning 
environment (Mota et al., 2016). The pupils emphasized the importance of their 
peers’ support; however, some still reported feelings of distress while others reported 
indifference (Mota et al., 2016). These studies demonstrate that, even if ICT-based 
learning designs aim to transform teaching and learning activities and use 
collaborative tools for higher-order skills, both positive and negative outcomes can 
result from such designs.  
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Although research from different countries describes varied infrastructural contexts 
(and appear to be at different stages in the implementation of ICT policies), the 
objectives of deep learning and higher-order thinking are thus pervasive. However, 
the examples noted above also demonstrate how different levels of technological 
and/or digital competence can enable or hinder associated learning and that learning 
designs that work well in a particular context do not necessarily work as well in 
another context. The findings also pinpoint that motivation and engagement should 
not merely be evaluated at the group level if the goal is to facilitate learning for each 
pupil at the individual level.  
The review reveals that ICT infrastructure and policies vary both within and between 
countries (Chinyere & Emechebe, 2016; Dlamini & Mbatha, 2018; Fook et al., 2011). 
Studies thus need to be performed in different educational contexts to determine how 
teachers and pupils are using technology in the classroom (Shin, 2015). The present 
review highlights a general need for professional development as teachers 
increasingly apply ICT into their practice. The investigated papers emphasize 
different aspects related to classroom management across a variety of research 
questions and methodological approaches; consequently, they demonstrate how 
teachers must navigate a variety of challenges, expectations, and possibilities as they 
integrate ICT into their classroom practice and management. The close connection 
between context and results in the studies also makes it difficult to determine 
generalizability and transferability of findings across countries and educational levels. 
However, the key findings from this review inform the purpose, aim, and research 
questions of the thesis: that teachers’ and classroom managers’ motivation for 
integrating ICT into their classroom practices may vary, ranging from personal 
convenience to a desire to transform practices to benefit pupils. The integration of 
technology, pedagogy, and content begins where the teachers are, but teachers’ 
starting points, pupils’ starting points, and the overall ICT policy and infrastructure 
vary between context and learning environment.  
A prerequisite for creating good learning designs incorporating ICT is knowledge of 
the advantages and disadvantages of using specific digital technologies (affordances) 
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for learning. The fact that technology is constantly emerging, merging, and 
converging at a rapid pace is a challenge, and even dedicated ICT teachers have 
trouble staying updated on cutting-edge technology (Cakir and Yildirim, 2013; 
Norman, 1990, 1999). An additional issue is that new technologies often challenge 
existing practices of teaching and hence threaten well-established knowledge 
domains. Change comes with a price, and the review shows that teachers must 
balance policies of change against existing knowledge domains and established 
professional thinking and reasoning. Professional development is needed, but the 
review demonstrates that those professional development activities must be perceived 
as relevant and meaningful by teachers.   
Overall, the review describes a complex, multi-faceted, and ultimately unclear field 
while highlighting the pressing need for more research on classroom management in 
ICT learning environments. The complexity of the field's ongoing development 
invites an exploratory design in which the use of mixed methods can contribute 
supplementary, complementary, and contrasting findings. A mixed methods approach 
could also contribute ecological validation, which has been described as ‘the degree 
of correspondence between the research conditions and the phenomenon being 
studied as it occurs naturally or outside of the research setting’ (Gehrke, 2018, p. 
563). Additionally, grey literature can contribute contextual information and thus 
supplement peer-reviewed journal articles and literature. 
1.1.2 Purpose, Aim, and Research Questions 
Throughout the introduction and the literature review presented above, I identified a 
lack of mixed methods studies describing the introduction of educational technology 
(Lai & Bower, 2019). Research on classroom management in technology-rich 
learning environments is also limited, and the nature of the field is, in a word, messy. 
However, some tendencies have been identified, and in the following sections I 
present each of the research questions and briefly relate them thematically to the 
introduction and backdrop, to the review, and to one another. The research questions 
are further conceptually unpacked in Chapter 2 and methodologically unpacked in 
Chapter 3.    
 37 
One striking pattern that emerged from the reviewed articles is how few of them 
apply classroom management as a key concept that is explained, elaborated, and 
nuanced within the context of ICT learning environments. The scopes and focuses of 
the articles range broadly, according to their research questions, aims, and conceptual 
frameworks. But the term ‘classroom management’ is often not explicitly used until 
the reasons for – or implications of – the findings are discussed or in concluding 
sections. Given the internal coherence and inner logic of each article that has been 
examined, it is both understandable and natural to conclude in formulations indicating 
that classroom management proved to be a challenge or that teachers should have an 
increased focus on classroom management when using ICT. But such brief statements 
fail to communicate and elaborate on what ‘better’ classroom management might be 
or how ‘more focus’ on classroom management could assist the teacher’s 
orchestration of potential (e.g., Breeze, 2009). The totality of individual articles’ 
mention of classroom management either as a challenge or a solution could both 
establish (and in time even amplify) the impression that classroom management in 
ICT learning environments is somewhat detached from the teaching and learning 
practices and activities ICT is supposed to help mediate and facilitate. An important 
aim of this project was therefore to examine classroom management in a real-life ICT 
teaching and learning context, in order to increase its ecological validity (Gehrke 
2018, p. 563) by exploring how and why classroom management is important rather 
than merely stating that it is.  
Based on state-of-the-art perspectives on classroom management, the concept is 
interwoven with the pedagogical and didactic choices that are otherwise made by 
teachers (Emmer & Sabornie, 2015; Evertson & Weinstein, 2006). Classroom 
management practices are an integral part of the teacher’s professional practice, and 
exploring the integration between teachers’ classroom management and their 
pedagogical and didactic understanding and practice (when ICT is used) was 
perceived an important contribution to understanding contextual classroom 
management in 1:1 learning environments. Bolick and Bartels (2015) suggest that the 
lack of research on classroom management in ICT learning environments could be 
explained by the multiplexity involved in both concepts: Classroom management is in 
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itself a complex field of research, and involving ICT adds another layer of 
complexity. But classrooms, learning environments, and teaching and learning 
activities increasingly involve laptops, tablets and other technologies, and teachers 
thus have to face and handle these layers of complexity every day. Piercing the layers 
of complexity in an effort to understand and explain the complexity of classroom 
management in ICT learning environments is therefore another important aim of the 
project.  
The review also demonstrates that policies associated with the educational use of ICT 
have generally been linked to expectations that pupils will learn more, better, and in 
different ways than they previously did (Sasseville, 2004; Sutherland et al., 2004). 
Such expectations require the teacher to be flexible and make intuitive decisions 
(Beauchamp, 2011, Beauchamp & Kennewell, 2010; Breeze, 2009). In Norway, 
school development policies are formulated through white papers and curricular 
reform. The integration and use of ICT is closely linked not only to motivational, 
inclusive, and adaptive learning environments, but also to digital bildung and how 
technology affects society in general (UDIR, 2017, 2018). Teachers’ classroom 
management practices and their didactic and pedagogical choices when ICT is used 
are thus linked to certain explicit expectations and principles that are integrated into 
the core curriculum and subject curricula they are expected to translate into practice. 
The purpose of this project is thus to explore classroom management in ICT learning 
environments within the expectations of the teacher’s real-life context. Based on the 
reasoning so far, the overarching research question that has driven this project is as 
follows: How can we understand and explain the challenges and opportunities 
primary and secondary teachers are facing in their 1:1 (ICT) classroom management 
practices?  
As described in the introduction, the concept of digital competence has been 
established as an important element in the Norwegian school context. The term is 
closely linked to policies for school development, with particular emphasis on the 
skills, knowledge, and competencies pupils should possess in order to be digitally 
competent. Teachers must therefore also be digitally competent in order to facilitate 
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pupils’ learning and bildung. But teachers themselves, school owners, school leaders, 
and students appear to have different expectations regarding how to facilitate learning 
and lead learning processes in 1:1 learning environment contexts. To explore how the 
connection between teachers’ classroom management and their digital competence is 
perceived and understood in schools, the first sub-question (RQ1) of the thesis was 
developed: How do teachers, school leaders and student representatives describe the 
relationship between teachers’ professional digital competence, student- teacher 
relations and their classroom management practices?   
What teachers, school leaders, and student representatives think about the connection 
between classroom management and digital competence can provide insights into 
their experiences of and expectations about classroom management when ICT is 
used. But although descriptions can provide insight into patterns, variations, or both, 
they cannot be used to determine a general relationship between two concepts. To be 
able to say something about whether a general relationship between digital 
competence and classroom management abilities appears to exist, we must 
operationalize and index the two concepts and examine the connection between them 
more systematically in a larger group. The second sub-question (RQ2) of the project 
is thus as follows: Is there a statistical relationship between upper secondary teachers’ 
professional digital competence and their classroom management? 
Describing through RQ1 and measuring through RQ2 the relationship between 
classroom management and digital competence thus provides two different 
methodological perspectives on the relationship. Descriptions are qualitative data 
from a perspective that is mainly subjective, whereas measurements are quantitative 
data from a perspective that is primarily objective, but the sum of the two 
perspectives can add value to each. By integrating (or mixing) qualitative and 
quantitative findings, one can see quantitative measurements and qualitative 
descriptions in light of each other, and that can lead to new insights. The third sub-
question (RQ3) of this thesis is therefore: How can one explain the observed 
relationship between upper secondary teachers’ professional digital competence and 
their classroom management practices? RQ1–RQ3 thus invite a qualitative, a 
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quantitative, and a mixed exploration of the relationship between digital competence 
and classroom management, which serve as a gateway to understanding the 
challenges and opportunities teachers face in their ICT classroom practices. The 
qualitative data show the nature of associations (between classroom management and 
digital competence), while the quantitative data show the strength of associations 
(Fetters et al., 2013). 
But findings describing, measuring, and elaborating on a general relationship between 
classroom management and digital competence is not sufficient if we are to 
understand and explain the challenges and opportunities that teachers face in their 1:1 
(ICT) classroom management practices. Those practices are intertwined with 
teachers’ pedagogical and didactic choices and their general classroom practice, and 
one important aim of this project was to explore the interplay between didactic and 
pedagogical justifications and choices, contextual classroom management, and the 
choice and use of ICT within real-life practices. In the project, adaptive learning 
technology (ALT)  was applied as an example of new, cutting-edge technology, so 
that the researchers could study the process of introducing and integrating ICT that 
had not yet been established as an integral part of teachers’ practice and students’ 
learning activities. In real-life contexts, teachers are expected to constantly integrate 
new technologies and ICT software and hardware in their classroom management 
practices. Exploring the integration process of new technologies could thus provide 
insight into how they make sense of new technologies in their own practices.  
However, classroom management (and thus didactic integration of technology) is not 
an end in itself (Brophy, 2006). Classroom management and the facilitation of 
learning are means for students and pupils to remain (or become) motivated and, 
above all, for them to learn. In order to be able to say something about the extent to 
which ALT was well integrated into teachers’ didactics and classroom management, 
we therefore chose to investigate how the introduction of ALT in an established 
learning context affected pupils’ learning environment, motivation, and learning. The 
fourth sub-question of the thesis (RQ4) is thus as follows: How do systematic use of 
adaptive learning technology influence pupils’ learning and motivation? The 
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literature review shows that classroom management appears to be a particular 
challenge when cutting-edge technology is applied (Cakir & Yildirim, 2013). This 
notion supports the earlier claim that investigating the process of integration could 
provide valuable insight into the benefits and challenges of teachers’ classroom 
management practices in 1:1 learning environments. Contrasts are also found 
between teachers who see the potential in transforming practice for the benefit of 
students and teachers who use technology for daily survival (Gray et al., 2005; Shin, 
2015). Examining the introduction of new technology would give us the opportunity 
to study how teachers reason about the introduction, how they act according to their 
own reasoning, and how the integration plays out in practice. We therefore aimed to 
explore teachers’ experiences with integrating ALT into their own practices through 
the fifth sub-question (RQ5): What, if any, are the benefits and challenges upper-
primary teachers experience when they apply ALT in real-life contexts?  Such 
knowledge would bring us closer to understanding emic perspectives on the 
challenges and opportunities that teachers face in their 1:1 (ICT) classroom 
management practices. 
The review also reveals that, although many teachers have experience using ICT in 
their own practice and students’ learning activities, it appears that many teachers 
think that they integrate technology into their didactic practice and classroom 
management to a greater extent than they actually do (Roussinos & Jimoyiannis, 
2019). In order to more effectively explore etic perspectives on the challenges and 
opportunities teachers face in their 1:1 (ICT) classroom management practices, the 
sixth and final sub-question of the project was applied (RQ6): What can these 
experiences tell us about the coherence or incoherence of classroom management, 
professional knowledge, ALT and learning analytics? 
1.2 The Design of the Study 
The aim of this thesis is to understand and explain the challenges and opportunities 
that teachers face in their 1:1 (ICT) classroom management practices, and the sub-
questions are designed to inform the overall research question according to the 
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following structure: Sub-questions 1–3 explore the relationship between digital 
competence and classroom management as both theoretical concepts and as emic 
terms (e.g., B. Johnson & Christensen, 2017) as they are used in school. Sub-
questions 4–6 explore classroom management within real-life context through two 
lenses: Aims of contextual classroom management (RQ4) and contextual classroom 
management practices (RQs 5 and 6). 
Study 1 (RQ1–RQ3) aimed to inform the overall research question about the general 
relationship between classroom management and digital competence by using a 
mixed methods approach. Through semi-structured interviews, the relationship as 
perceived and described by teachers, leaders, and students is explored (RQ1). 
Through a survey, the statistical relationship between teachers’ perceived digital 
competence and classroom management abilities is measured (RQ2). By integrating 
the findings from RQs 1 and 2, the relationship is further explored, contrasted, and 
expanded (RQ3). The findings from Study 1 also informed the design of Studies 2 
and 3 on the importance of examining contextual classroom management in 1: 1 
learning environments, in addition to investigating the general relationship between 
digital competence and classroom management, if we are to understand and explain 
the challenges and opportunities that teachers face in their classroom practices 
beyond general (albeit varied) patterns.   
Study 2 (RQ4) aimed to inform the overall research question about contextual 
classroom management issues through a (QUAL+quan) MMR approach investigating 
aims for contextual classroom management in ICT learning environments. Through a 
mathematics test and survey of pupil learning outcome, motivation and learning 
environment were measured quantitatively before and after integrating ALT 
systematically in the existing learning context. Through semi- structured focus group 
interviews, pupils’ experiences and descriptions were explored qualitatively. By 
mixing quantitative and qualitative findings, Study 2 informed the overarching 
research question about the complexity of facilitating and individualizing teaching 
and learning activities in 1:1 learning environments.  
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Study 3 (RQs 5–6) aimed to inform the overall research question about contextual 
classroom management issues through a MMR approach investigating the integration 
of new technology into existing classroom management practices. Through semi-
structured interviews, fieldwork, and classroom observation, the process of 
integrating ALT systematically was analysed qualitatively from both the emic and 
etic viewpoints. The findings informed the overarching research question of the thesis 
about individual and general patterns of experiences, which illuminates how we can 
understand the challenges and opportunities that teachers face in their 1:1 classroom 
management practices. 
1.2.1 A Third Paradigm Positioning   
Mixing methods is not uncontroversial, and the explicit use of MMR in educational 
technology research is limited (Lai & Bower, 2019). An important source of criticism 
of mixed methods is that it combines methods and perspectives from paradigms that 
many scholars and academics perceive as mutually exclusive. Paradigms describe the 
worldviews of belief systems that guide researchers (Guba & Lincoln, 1994), and 
paradigm purists have for decades argued that the qualitative and quantitative 
paradigms were generally perceived as dualistically opposite and mutually exclusive 
(Maxwell, 2010). One paradigm was thus not merely defined by what it was but also 
by what it was not. Paradigm purists implicitly or explicitly presuppose the 
incompatibility thesis with regard to research methodology by insisting that the 
compatibility of quantitative and qualitative methods is impossible due to the 
incompatibility of the paradigms that underlie these methods (R. B. Johnson & 
Onwuegbuzie, 2004; Tashakkori & Teddlie, 2008).  
Pragmatists, on the other hand, either implicitly or explicitly reject the 
incompatibility thesis by embracing the value of both quantitative and qualitative 
ontologies and epistemologies and considering them to be complementary rather than 
mutually exclusive (R. B. Johnson, 2017; R. B. Johnson et al., 2007; Tashakkori & 
Teddlie, 2008). Pragmatically oriented theorists and researchers now refer to the 
mixed methods approach, which contains (or mixes) both qualitative and quantitative 
elements (Tashakkori & Teddlie, 2008). The present research is positioned within this 
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pragmatist paradigm. The overall research question of the project invites pragmatic 
knowledge acquired through a research design planned and conducted based on what 
will best help answer the research questions (B. Johnson & Christensen, 2017; 
Onwuegbuzie and Leech, 2006, p. 477).  
Morgan (2008, p. 58) perceives pragmatism as an alternative to the quantitative and 
qualitative approaches in which abduction connects theory and data, intersubjectivity 
characterizes the relationship to the research process, and transferability is the aim of 
inference from the data. According to Morgan (2008), pragmatism transcends the 
dualist distinction between qualitative and quantitative approaches, implying a 
replacement of ‘either/or’ with ‘both/and’. The aim of this thesis is transferability 
rather than generalizability, and the research questions addressed in each of the 
studies invite contributions from both paradigms.   
In line with the pragmatically oriented driving research question of the study, each 
research question, along with its associated methodological assumptions and stances, 
helps to bridge the gap between emic and etic understandings (B. Johnson & 
Christensen, 2017). The difference between combining, integrating, or mixing 
quantitative and qualitative methods could be perceived mainly as a choice of 
preferred language. However, Morgan (2008) argues that the word preferred by each 
researcher is also linked to the following question: Is mixing methods simply about 
how we use methods, or does it also raise some basic issues about the overall research 
methodology of the social sciences?  
The evolution of mixed methods is described by Tashakkori and Teddlie (2008, pp. 
21–23) as a three-step taxonomy from (1) monomethod studies conducted by purists 
through (2) mixed method studies to (3) mixed model studies. Mixed methods studies 
may be most easily articulated using quan+qual triangulation for verification or 
elaboration purposes, increasing the ecological validity. Mixed model studies 
represent the highest degree of mixing methods at all or at the very least many steps 
during the research process, and Tashakkori and Teddlie (2008, p. 22) describe 
mixed-model studies as follows: ‘These are studies that are the products of the 
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pragmatist paradigm and that combine the qualitative and quantitative approaches 
within different phases of the research process’. Mixing methods at many steps is 
described as multiple points of integration (Greene at al., 1989; Schoonenboom & 
Johnson, 2017).  
Tashakkori and Teddlie’s (2008) taxonomy provides a useful starting point for 
understanding the difference between mixing methods and MMR as a third paradigm 
approach. MMR, or simply mixed research (MR), has emerged and become 
increasingly recognized as a third major research approach or paradigm, in addition 
to the qualitative and the quantitative paradigms (R. B. Johnson et al., 2007). The MR 
starting point is that both quantitative and qualitative viewpoints can be valuable 
when approaching the research question(s) of interest. ‘If one prefers to think 
categorically, mixed methods research sits in a new third chair, with qualitative 
research sitting on the left side and quantitative research sitting on the right side’ (R. 
B. Johnson & Onwuegbuzie, 2004, p. 15).  
The methodological positioning of the current study is a third-chair approach, in 
which both quantitative and qualitative viewpoints are perceived as valuable and 
complementary. Morgan (2008, 2014) uses the term pragmatism to describe this 
position, while R. B. Johnson and Onwuegbuzie (2004) use the term mixed research. 
Both approaches treat research as a human experience that is based on the beliefs and 
actions of researchers. The project could thus be described as positioned within a 
pragmatic MR paradigm that is inspired by dialectical and pluralistic pragmatism 
(Greene, 2007; R. B. Johnson, 2017).  As Table 1 shows, Article 1 (Study 1) 
examines the strength of associations between classroom management and digital 
competence and the nature of those associations. Article 2 (Study 2) digs deeper into 
how classroom management and professional digital competence play out in teachers’ 
everyday practices and examines the strength of associations between ALT and 
pupils’ learning and motivation and the nature of those associations; finally, Article 3 
(Study 3) examines the benefits and challenges that teachers experiences when 
applying ALT in real-life contexts as part of their classroom management.  
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Table 1: The design of the overall study. 
Aim of the  
project 
Examine if and eventually how and why classroom management is important in real-
life 1:1 learning environments 
Research  
question 
How can we understand and explain the challenges and opportunities teachers are 
facing in their 1:1 (ICT) classroom management practices? 
Title The relationship between 
teachers’ perceived 
classroom management 
abilities and their 
professional digital 
competence. 
Glimpses into real-life 
introduction of adaptive 
learning technology: A 





technology and learning 
analytics in primary 
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and their classroom 
management practices? 
RQ2: Is there a statistical 
relationship between 
upper secondary teachers’ 
professional digital 
competence and their 
classroom management?  
RQ3: How can one 
explain the observed 
relationship between 
upper secondary teachers’ 
professional digital 




RQ4: How do systematic 
use of adaptive learning 
technology influence 
pupils’ learning and 
motivation?  
 
RQ5: What, if any, are the 
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upper-primary teachers 
experience when they 
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RQ6: What can these 
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management, professional 
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According to the mixed methods design dimensions proposed by Schoonenboom and 
Johnson (2017) and the integrational dimensions proposed by Fetters et al. (2013), the 
overall Ph.D. study reported here can be described as a high-complexity hybrid MMR 
design. The study is inspired by an interactive approach in which design is perceived 
an interactive process (rather than a typological product) and components are 
continually compared and adapted to each other (Schoonenboom & Johnson, 2017). 
The research is partly sequential, since Study 1 informed Studies 2 and 3, and partly 
convergent (concurrent), since the Study 2 and 3 data were collected simultaneously.  
The research has multiple points of integration (Greene at al., 1989; Schoonenboom 
& Johnson, 2017). In Study 1 an exploratory, sequentially mixed methods design 
(Fetters et al., 2013) was applied, and QUAL+quan analysis informed the subsequent 
studies (2 and 3). In Studies 2 and 3, a partly planned and partly emergent design 
(Schoonenboom & Johnson, 2017) grounded in a real-life intervention was applied 
across studies; integration was achieved through embedding (Fetters et al., 2013, p. 
2141), as data collection and analysis were linked at multiple points during the 
emergence of the study. Study 2, which is reported in Article 2, can be described as a 
qualitatively driven combination of parallel and conversion mixed designs, whereas 
Study 3, which is reported in Article 3, can be described as an inductive-simultaneous 
design (Schoonenboom & Johnson, 2017). In isolated, Study 3 is therefore not a 
mixed methods study but rather a multimethod study since the data reported were all 
collected by the use of methods generally perceived as qualitative. The intervention 
was inspired by design-based research (DBR), which ‘is a form of inquiry 
characterized by iterative cycles of development, testing, and refinement of an 
intervention that is developed in collaboration with stakeholders and then deployed 
and evaluated in the rich, real-world contexts. DBR is simultaneously committed to 
providing theoretical contributions and practical solutions to educational problems. In 
education, DBR has been used to study curriculum, instructional strategies, 
professional development, and technology-enhanced learning environments’(Crippen 
& Brown, 2018, p. 489). While mixed methods intervention design frameworks are 
general and applicable across disciplines, DRB-frameworks are developed to assess 
and refine educational interventions. In line with the partly sequential and partly 
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convergent MMR-design (Schoonenboom & Johnson, 2017), the strands occurred 
across chronological phases; the research questions are interrelated and evolved to 
some extent during the study. 
The project’s pragmatic MR paradigm stance implied that both the conceptual 
framework and the methodological choices of the study be deliberately designed to 
help answer the overarching research question. Chapter 2 therefore explains why and 
how the conceptual framework was assembled, which lenses they employ, and which 
assumptions they reflect. Chapter 3 elaborates further on the methodological 
approaches by demonstrating how and why qualitative and quantitative perspectives 




2. Conceptual Framework 
Several change initiatives have been initiated by Norwegian authorities in the last five 
years. New demands for teacher education, a new educational reform (including a 
new core curriculum), and the framework for PfDK has created powerful momentum 
for rapid change within a relatively short period of time. A premise of the new reform 
is that teachers should be able to flexibly and purposefully vary between and combine 
basic learning and deep learning methods. From a classroom management 
perspective, this means that strictly prescriptive and standardized understandings of 
classroom management will be insufficient since such approaches imply that most 
learning activities and methods can be managed and led in the same way. In this 
thesis, the concept of classroom management is therefore understood and interpreted 
using an ecological approach (Doyle, 2006).  
The research field of classroom management has developed over a long period of 
time, but systematic research that sheds light on classroom management in 1:1 
learning environments remains sparse. According to Nygaard (2015), a body of 
knowledge needs theory and empirical evidence (both qualitative and quantitative) in 
order to keep growing, as ‘[t]heory provides the ideas that link the data together and 
give them meaning; and the empirical evidence gives the theory weight’ (p. 6). To be 
able to explore the challenges and benefits teachers face in their 1:1 classroom 
management practices, it has therefore been necessary to design a theoretical and 
conceptual framework that underpins the real-life practice of teachers as classroom 
managers. In line with the aim of producing pragmatic knowledge, pluralistic 
pragmatism acknowledges that combining complementary theoretical approaches in a 
project could assist ‘both/and’ logic (Greene, 2007; B. Johnson & Christensen, 2017; 
Morgan, 2008). Theory plays a crucial role in transforming data into understanding 
(Biesta, 2013); according to Schoonenboom and Johnson (2017), theoretical drive is 
one of the primary dimensions of MMR designs. Mixing methods within the third 
paradigm allows for an abductive connection between theory and data, which 
combines inductive (qualitative) and deductive (quantitative) analysis and reasoning 
(Morgan, 2008; Schoonenboom & Johnson, 2017).   
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It is neither possible nor desirable to design a framework that reflects all aspects of 
the real-life complexity of classroom management practices, but in line with the 
project’s purpose, goals, and research questions, the following domains are 
emphasized: classroom management, digital competence, and self-determination 
theory. In addition, characteristics of ALT (and inherent LA) are used as an example 
to discuss affordances for learning and motivation. This chapter explains in greater 
depth why these conceptual lenses and theoretical perspectives are brought together 
in the project, how they contribute to exploring the overarching research question, 
and how they play a role in transforming data into understanding. 
2.1 Classroom Management: From Theoretical Concept to 
Contextual Practices  
The interpretation and understanding of classroom management that underlies this 
thesis grow out of the definition that classroom management as ‘the actions teachers 
take to create an environment that supports and facilitates both academic and social-
emotional learning’ (Evertson & Weinstein, 2006, p. 4). This is a comprehensive and 
general definition that is both applicable and easy to agree with, because it enables 
individual interpretation in line with one’s own understandings and educational 
values. It also reflects and underlines the variation in teaching and learning formats 
that classroom management must take into account (Emmer & Sabornie, 2015) and is 
a dynamic and flexible definition that can be sustained over time and across contexts.  
While such flexibility can be a strength, it can also present challenges, especially for 
operationalizing and clarification purposes. As demonstrated in Chapter 1, there are a 
variety of approaches to defining the nature of classroom management, how 
classroom management should be taught, and how it should be practiced. The tension 
between ‘crime control’ (Bullough & Richardson, 2015) and relational perspectives is 
particularly and consistently visible throughout the literature. The control perspective 
is often associated with teacher-centred learning practices, while the relational 
perspective is often associated with student-centred learning practices. Language, 
communication, and dialogue are of major importance in pupil-teacher relationships, 
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as they help distinguish between autonomy-supportive teaching and a controlling 
style of teaching (Reeve, 2016). An interesting paradox is that negative behaviours 
are more likely to arise in educational situations in which teachers adopt a more 
controlling teaching style (Haerens et al., 2016). This paradox exemplifies the 
importance of understanding and reflecting on matters of goal and means in real-life 
classroom management practices.  
2.1.1 Classroom Management as Purposeful Actions 
The definition of classroom management proposed by Evertson and Weinstein (2006) 
in itself contains words and concepts that could have different meanings for different 
readers based on their background and experience. For example, the term actions 
could be perceived as structured, prescriptive, and conscious management actions, or 
as more or less everything the teacher does – consciously or unconsciously – before, 
during, and after a learning experience. However, the definition also explicitly links 
the actions and strategies used by teachers to the creation of an environment that 
supports and facilitates academic and social-emotional learning. The intention of 
classroom management is to create and maintain a given optimal learning 
environment (Brophy, 2006; Doyle, 2006). It is worth noting that what constitutes an 
‘optimal’ learning environment is described as ‘given’. This underlines the variation 
in context and teaching and learning formats that classroom management must take 
into account (Emmer & Sabornie, 2015). While the classroom management definition 
allows for different understandings of individual words and concepts, it also entails 
an explicit connection between the actions and strategies used by teachers and the 
intended outcomes those actions and strategies are intended to produce. These 
outcomes could be directly related to learning, more indirectly related to learning 
(e.g., learning environment and motivation), or a combination of the two. We can 
thus say that classroom management, leadership of learning processes, and 
facilitation of learning require intentionality and awareness of intended outcomes 
within a specific context.  
Hickey and Schafer (2006) describe five types of actions teachers take to facilitate 
learning in the classroom: Engagement (i.e., maximizing involvement in academic 
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tasks), curriculum (i.e., defining the scope and sequence of instruction), relationships 
(i.e., interaction with and among students), development (i.e., changing behaviour 
and cognition over time), and discipline (i.e., preventing and addressing behaviour 
problems). The shift from a (passive) teacher-centred classroom environment to an 
(active) pupil-centred classroom environment has instructional and managerial 
implications and, according to Brophy (2006), has become increasingly important to 
first identify the intended pupil learning outcomes and then design learning activities 
and reflectively acknowledge what these specific activities imply about the desired 
roles of pupils. The learning process benefits from stating clear expectations and 
helping pupils understand not only what to do (i.e., learning activities) but also why, 
to support their development of autonomy (Brophy, 2006; Hickey & Schafer, 2006). 
One can therefore argue that both 1) the intention of classroom management and 2) 
the definition of classroom management emphasize purposeful actions and strategies 
aimed at an intended learning environment and intended academic and socio-
emotional learning. Classroom management in ICT learning environments should 
thus, like classroom management in non-ICT learning environments, purposefully 
aim to facilitate learning. However, according to the background and review of this 
extended synopsis, managing 1:1 learning environments and leading learning 
processes with ICT appears to be more difficult, due to the increase in complexity.  
2.1.2 Making Sense of Educational Technology  
The professional digital competence framework (UDIR, 2017) may at first glance 
seem like a simple and readily comprehensible overview of what teachers should be 
able to do to be digitally competent and capable of leading learning processes in ICT 
learning environments. But the framework itself does not equip teachers with the 
skills and competencies needed to facilitate learning with ICT; nor does it address the 
underlying assumptions and tensions that may arise as schools are increasingly 
digitized.  
Bringing the theoretical concept of digital competence into the overall conceptual 
framework of the thesis does not contribute to simplification. On the contrary, it 
contributes new perspectives regarding how and why the use of ICT could challenge 
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teachers’ classroom management practices. Exploring the concepts of classroom 
management and digital competence in light of each other can thus help to unite 
perspectives regarding why ICT is being introduced in school and what is important 
when ICT is used for educational purposes. Study 1 (and hence the three first 
research questions) of this thesis therefore explores the relationship between 
classroom management and digital competence.   
The term digital competence is interwoven with the core curricula and subject 
curricula of both the Knowledge Promotion Reform (LK06) and Fagfornyelsen 
(LK20). It could therefore be perceived as an everyday (emic) term in the lifeworld of 
teachers and school leaders who translate curricular formulations into school culture, 
school development, and classroom practices. However, digital competence is also a 
theoretical (etic) concept and an established field of research, interwoven with 
partially overlapping concepts like digital literacy, media literacy, and a range of 
other literacies that aims to describe which knowledges, skills, and competencies 
citizens should possess in a digitized knowledge society (Knobel & Lankshear, 
2008).  
The development of digital literacy or digital competence can be understood in light 
of overall technological development. The origin of the term first grew out of the first 
available digital technologies and their inherent potential for information search, 
word processing, calculation, and so on and were therefore described as information 
literacy, computer literacy or IT literacy (Bawden, 2008; Buckingham, 2008). But 
over the past three decades, technology has become both increasingly advanced and 
more accessible. Consequently, new literacy concepts were developed and introduced 
to describe the potential and usefulness underlying the emerging, merging, and 
converging technologies. The growing awareness of multimedia approaches to 
literacy thus marked a shift from traditional literacies to more integrated and complex 
understandings of what literacy is and could be (Bawden, 2008;  Knobel & 
Lankshear, 2006; Lanham, 1995).  
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During the past two decades, the concept of digital literacy has often been described 
as a framework for integrating other literacies and skill sets (Bawden, 2008; 
Buckingham, 2008), but since the internet is now a provider of premises for most of 
the ICT available, functional internet literacy has become an essential aspect of 
digital literacy in general (G. M. Johnson, 2008). Fifteen years ago, Knobel and 
Lankshear (2006) were already pointing out that it can be misleading to talk about 
digital literacy or digital competence as a singly ‘thing’ in the multimedia era, as 
something you either do or do not have. They note that digital literacy is situational 
and related to specific needs in particular contexts. Navigating the knowledge society 
and developing functional internet literacy requires cognitive capacity and higher-
order thinking skills (G. M. Johnson, 2008). Digital literacy is therefore often seen in 
relation to 21st-century skills. The learning needs of the 21st century are often 
perceived as alternative, and even opposed, to the more traditional, structured, and 
streamlined learning needs in the age of printed information. The metaphor 
‘centrifugal schooling’ has been used to describe the open, network-based, and 
process-oriented ways of creating new educational models adjusted to the needs of 
learning in the 21st century (Williamson, 2013, cited in Erstad & Voogt, 2018). 
In addition to being perceived as a framework for integrating multiple literacies, 
digital literacy can also be understood in terms of levels of applications aiming at 
digital bildung (Buckingham, 2008; Martin, 2008). Drawing on the notion of digital 
literacy ranging from basic skills to digital bildung, Martin (2008) argues that digital 
literacy can be conceived on three levels. He places digital competence at the lowest 
level to describe the basic skills, conceptual understandings, approaches, attitudes, 
and so on that are applied at the digital competence level. At the second level, he 
places digital usage and includes professional and disciplinary applications. At the 
third and highest level, he places digital transformation, which includes innovation 
and creativity application. According to Martin (2008, p. 167) only digital usage and 
digital transformation are included in the concept of digital literacy; from this 
perspective, digital competence is perceived merely as a requirement or fundament 
for digital literacy to occur.  
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The overlap between digital literacy and digital competence may appear obvious but 
identifying specific intersections (and hence degrees of overlap) is difficult, since 
empirical and theoretical contributions differ in their approaches to what 
distinguishes and what unites the concepts and how they relate to each other. But 
defining the boundaries between digital competence and digital literacy is beyond the 
scope and aims of this project, and it is sufficient to state that digital literacy and 
digital competence revolve around the same educational discourses: How are students 
to become competent and active citizens in the knowledge society? What and how 
should they learn?  
The complex and somewhat unresolved theoretical relationships between digital 
competence, digital literacy, media literacy, and the myriad additional literacies 
related to technology inform the overall research issue: the choice, use, and 
integration of technologies in the school context is not just about the technology 
itself. It is also linked to teachers’ view of knowledge, their view of learning, and thus 
their professional identity. Søby (2008; pp. 126–127) claims that an instrumental 
approach to technology, viewing it merely as a tool for effective teaching and 
learning, has made pedagogy a perceived defence against technology. So, even 
though technology integration could be perceived as a catalyst for school 
development (e.g., Erstad & Hauge, 2011), it can also lead to resistance to change 
and even fear of losing authority (e.g., Bolick and Barthels, 2015). Matters of 
technology integration in school and their implications for professional identity 
appear to reveal a tension between the old and the new: Preserving school practices as 
they are or developing (or even transforming) them. This brings us to the question of 
why digital competence is considered important, since perspectives on what students 
should learn have major implications for how teachers should facilitate learning. 
The seven competence areas of the professional digital competence framework 
(UDIR, 2017) reveal that digital competence at the policy level in Norway is 
perceived as an extensive and pervasive competence that is far beyond technical skills 
and knowing how to operate laptops and tablets. The competence areas recognize 
different perspectives on how and why teachers should be digitally competent and 
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imply media literacy  (e.g., Potter, 2010) and media pedagogical and didactic 
perspectives (Vettenranta & Erichsen, 2007) as part of the digital competence 
concept. The PfDK framework defines digital competence as a ‘transversal key 
competence which enables the acquisition of other key competencies. It is related to 
many of the so-called ‘21st-century skills’, which should be acquired by all citizens, 
to ensure their active participation in society and the economy’ (UDIR, 2017, p. 12). 
In Study 1 of this thesis, teachers’ digital competence is defined as ‘the individual 
teacher’s proficiency in using ICT with good pedagogical judgement and his/her 
awareness of its implications for learning strategies and the digital bildung of pupils’ 
(Krumsvik, 2007, p. 68). Like Buckingham (2008) and Martin (2008), Krumsvik 
understands the application and integration of technology as ranging across levels 
from basic skills to digital bildung, even though Krumsvik and Martin use the term 
digital competence somewhat differently. Krumsvik’s professional digital 
competence definition is linked to the teacher’s digital competence model (Figure 4), 
which illustrates the teachers’ digital competence as a journey from low to high self-
awareness (the vertical axes) and practical proficiency (the horizontal axes). 
 
Figure 4: Teachers’ digital competence model (Krumsvik, 2007, p. 72). 
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The model demonstrates how self-awareness and practical proficiency go hand-in-
hand as the teacher’s digital competence gradually evolves from basic digital skills 
through didactic ICT competence to integrated learning strategies and digital bildung. 
The main point made by Krumsvik (2007, 2014b) is that teachers gradually become 
increasingly digitally competent by adopting and adapting ICT into their teaching 
before they appropriate and innovate their teaching using ICT. In addition, Krumsvik 
et al. (2016, p. 149) note that teachers now use ICT considerably more intensively 
than they did ten years ago and thus argue that the first significant obstacle might 
now occur during the appropriation phase of ICT integration.  
But the barrier between adaptation and appropriation (and innovation) has 
implications beyond merely applying and using ICT tools in education. From both a 
digital literacy and a digital competence perspective, transformation and innovation 
require teachers to challenge and change practices that have long traditions in school. 
In the exploration of the relationship between digital competence and classroom 
management in Study 1, some of the tensions between traditional and transformative 
perspectives on classroom management are described. Such depictions created a 
springboard for further exploration of the contextual judgements teachers make in 
their real-life practices. 
2.2 Contextual Classroom Management  
When certain elements are chosen as the focus in a study, other elements will 
necessarily retreat into the background, at least to some extent. The qualitative data 
analysis in Study 1 shows the nature of the relationship between classroom 
management and digital competence, and the quantitative data analysis shows the 
strength of the associations between them (Fetters et al., 2013). The general and 
conceptual focus in Study 1 treats contextual elements of classroom management in 
1:1 learning environments as general background information rather than processes 
under investigation. However, when seeking to understand and explain challenges 
and opportunities in 1:1 classroom management practices, it is also important to 
understand how such challenges and opportunities play out in real life. Contextual 
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information and investigation increase ecological validity and enables reflexive 
transferability across contexts. The remaining research studies in the thesis (RQ4–
RQ6) thus seek to explore classroom management as contextual practices in 1:1 
learning environments.  
Classroom management is a means for creating and maintaining a productive and 
fruitful learning environment for pupils, but what does this mean in the today’s 
Norwegian context? The core curricula of Fagfornyelsen and the PfDK framework 
emphasize that schools and teachers should facilitate learning by creating and 
maintaining an inclusive learning environment in which pupils actively participate 
and engage in their own learning. Motivation is considered both an aim for classroom 
management and leadership of learning processes and as a prerequisite for active 
student learning in line with the core competencies, basic competencies, and 
academic and social competencies pupils are expected to develop. Study 2 of this 
thesis therefore explores learning, motivation, and learning environment 
characteristics as aims of contextual classroom management in order to better 
understand the complexity of classroom management practices in 1:1 learning 
environments.  
2.2.1 Classroom Management Aims: Motivation and Learning  
A recurring argument for using ICT in school and education is that it can lead to 
increased motivation and learning (Koh, 2016); including self-determination theory 
(SDT) in this dissertation helps create a framework for discussing how and why ICT 
can contribute to motivation and learning. A fruitful learning environment in the field 
of classroom management often referred to as supportive of pupils’ autonomy, their 
feeling of being competent, and their sense of belonging, and SDT is a theoretical 
framework which systematically brings together these elements and aims to explain 
and demonstrate how they interact with motivation and learning. SDT is therefore 
applied to address RQ4 in Study 2: How does the systematic use of ALT influence 
pupils’ learning and motivation? 
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In SDT, amotivation is described as a lack of intentionality and sense of personal 
involvement and results from not valuing an activity, not feeling competent in it, or 
not believing it will yield a desired outcome (Deci & Ryan, 2004; Ryan & Deci, 
2000b). Motivation, on the other hand, is considered to be the moving force of any 
action or behaviour, and SDT distinguishes between different types of motivation 
based on the reasons or goals that give rise to an action (Deci & Ryan, 2004, 2016; 
Ryan & Deci, 2000a, 2000b, 2020). Intrinsic motivation involves carrying out an 
activity for its inherent satisfaction rather than for some other and separate 
consequence and refers to performing a task or activity because one finds it 
enjoyable, interesting, or fun in and of itself. Extrinsic motivation is defined as the 
doing an activity for a reward or other separate consequence and is a more complex 
and ambiguous concept than intrinsic motivation on the one hand and amotivation on 
the other. Some extrinsic motivations are associated with positive motivations (sense 
of personal involvement), while others are associated with negative ones (sense of 
pressure from or a desire to please others). The framework thus operates on the 
assumption that negative forms of motivation can have a short-term effect on 
learning, but that in the long term they can lead to alienation or even amotivation. 
The SDT distinction between intrinsic motivation, the positive and negative forms of 
extrinsic motivation, and amotivation also imply that one must consider that activities 
in which ICT is used could also be considered controlling, discouraging, or even 
amotivating. This thesis in general, and Study 2 in particular, consequently does not 
perceive motivation as something a pupil either does or does not have. The thesis 
additionally assumes that motivations can take both positive and negative forms 
depending on whether the motive force of an action or activity is related to students 
enjoying the activity in itself (or at least has an understanding of why it is important) 
or if it is mainly related to perceived expectations or even pressure from teachers, 
other students, parents, and so on. 
One of the explicit competencies of the classroom manager and leader of learning 
processes appears in both the PfDK framework (UDIR, 2018) and the core 
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curriculum (UDIR, 2017)3; it is described as the ability to create a constructive and 
inclusive learning environment that fosters interaction, engagement, and a motivation 
to learn. Social, moral, and academic learning go hand-in-hand in most classroom 
management definitions, and according to SDT learners are naturally inclined to take 
in knowledge and integrate the regulation of behaviours when in supportive or 
nurturing social conditions (Deci & Ryan, 2016; Ryan & Deci, 2020). Basic 
psychological needs (autonomy, relatedness, and the feeling of competence) are 
generally seen as essential indicators of a productive learning environment and are 
the aim of classroom management (Evertson & Weinstein, 2006). They are also at the 
core of SDT, which grew out of research on classroom climate and learning 
environments through the hypothesis that ‘teachers’ orientations toward supporting 
pupils’ autonomy versus controlling their behaviour would create different climates 
or ambiences within their classrooms, which would in turn impact the pupils’ 
intrinsic motivation and well-being’ (Deci & Ryan, 2016, p. 12). The framework 
carries assumptions that a good learning environment will have a long-term positive 
effect on motivation and thus also learning. Based on the reasoning presented so far 
in this (2.2.1) section, SDT is a theoretical framework which is mainly in line with – 
and systematically brings together – the central principles and aims described in both 
the PfDK framework and the core curricula of Fagfornyelsen. The SDT framework 
and related quantitative items and  qualitative categories therefore reflect real-life 
expectations regarding the research question investigated in Study 2: How does the 
systematic use of ALT influence pupils’ learning and motivation? But contextual 
classroom management is not merely defined by its aims, and complementary 
perspectives could therefore contribute to a broader understanding of classroom 
management as contextual practices. 
2.2.2 Contextual Classroom Management as Integrative Process 
Classroom management definitions generally include actions and strategies used by 
teachers in an effort to achieve those specific aims, and Study 3 therefore explored 
 
3 Both the PfDK framework and the core curriculum are policy documents rather than theoretical concepts per 
se; however, they do inform the conceptual framework regarding the present Norwegian context.  
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contextual classroom management in 1:1 learning environments as an integrative 
process. As noted above, intended classroom management outcomes can be directly 
related to learning, more indirectly related to learning (e.g., learning environment and 
motivation), or a combination. Study 3 aimed to explore how teachers perceived aims 
for their classroom management, how they practiced classroom management, and 
how they reflected upon the integration of ALT into their existing practice. The 
TPACK framework (Figure 6) developed by Mishra and Koehler (2006) was applied 
to the study as a process model for investigating, understanding, and demonstrating 
the relationship between technological knowledge (T), pedagogical knowledge (P), 
and content knowledge (C) within the context of leadership of learning processes and 
classroom management practices. TPACK builds on the integration of pedagogical 
knowledge and content knowledge model originally introduced by Shulman (1986, 
1987), which in the Norwegian context is known as didactics. The Venn diagram 
logic of the TPACK framework reveals that integrating technological knowledge (T) 
into pedagogical content (PC) knowledge (or didactics in the Norwegian context) has 
both pedagogical and content implications within a given context. Using this 
framework to categorize and examine teachers 'reasoning and experiences could thus 




Figure 5: The original TPACK framework model (Mishra & Koehler, 2006)4. 
During the literature review described in Chapter 1, the TPACK framework was 
found to be used extensively for measuring and describing teachers’ integration of 
technology in their practice. Many teachers perceived the knowledge bases and 
domains separately, and the emphasis on describing the integration process in context 
is often deficient. Even though the context perspective was heavily emphasized in the 
original TPACK model and framework, research applying the model often uses 
TPACK instrumentation (e.g., Schmidt et al., 2009) without accounting for context 
(Rosenberg & Koehler, 2015). Mishra (2019) therefore recently proposed an upgrade 
of the TPACK framework, renaming context as ‘conteXtual knowledge (XK)’, which 
supplements TK, PK, and CK. The upgrade is a recognition that ‘taking context 
seriously asks researchers to spend time in the complex settings of classrooms and 
schools and other settings to understand the conditions under which teaching with 
technology is most effective’ (Rosenberg & Koehler, 2015, p. 196). Researching 
classroom management and ICT integration from a contextual perspective, as Studies 
2 and 3 in this dissertation do, can thus provide both methodological and theoretical 
 
4 Reproduced with permission of the publisher; © 2012 by tpack.org. 
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contributions to further the development and understanding of the TPACK 
framework. 
The reasoning so far in this chapter has shown how digital competence (including 
Krumsvik’s digital competence model and the TPACK framework) and SDT are 
regarded as conceptual lenses that complement each other if one is to understand and 
explain teachers’ classroom management in 1:1 learning environments. An important 
intersection between the two concepts is how ICT is or can be used to facilitate 
students’ learning and motivation, and Studies 2 and 3 of this dissertation aim to 
explore contextual classroom management as integrative processes aimed at pupil 
learning and motivation in ICT learning environments. The term affordances broadly 
describe what utility a thing or an object can offer its surroundings, and the teacher’s 
ability to perceive, recognize, and use technology’s potential in teaching and learning 
activities is therefore an important aspect of their digital competence (e.g., Krumsvik 
et al., 2016).  
The original definition of affordances proposed by Gibson (1977) is as follows: ‘The 
affordance of anything is a specific combination of the properties of its substance and 
its surfaces taken with reference to an animal. […] The affordances of the 
environment are what it offers animals, what it provides or furnishes, for good or ill’ 
(Gibson, 1977, pp. 67–68). In The Theory of Affordances, Gibson (1977) explored the 
relationship between animals (and humans) and their surroundings, later using the 
term to explore the psychological aspects of visual perceptions of the world (Gibson, 
2015). Norman (1990) further developed the concept of affordances, applying and 
adjusting it to everyday designs, human machine interaction, and automatization. He 
uses the verb affords as a synonym for ‘is for’ and says that ‘[a]ffordance refers to the 
perceived and actual properties of the ting, primarily those fundamental properties 
that determine just how the thing could possibly be used’ (p. 9). In interaction 
designs, real affordances are the built-in systems that could be recognized and used 
but often are not, according to Norman (1999). Both Norman (1999) and Koehler and 
Mishra (2009, p. 61) emphasize and discuss the difference between physical and 
digital technologies and their affordances. They argue that digital technologies are 
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much harder technologies for teachers to integrate in their practice than physical 
technologies because of their multifunctional possibilities, rapid changes, and the fact 
that the inner workings of digital technology (such as program algorithms) are hidden 
from users.  
ICT is not a specific tool or technology but rather a collective term for myriad 
different technologies, each with its inherent and associated affordances. This 
dissertation assumes that various forms of digital tools have any number of built-in 
(real) affordances in addition to their obvious and intended (perceived) affordances. 
Whether a teacher identifies real affordances in addition to perceived affordances can 
thus affect that teacher's reasons for using or not using a given technology. Teachers 
who have reached the stage of recognizing real affordances may be more able to find 
and use pedagogical advantages in technology than the ‘average’ teacher (Krumsvik 
et al., 2016; Wasson & Hansen, 2014); for them, social conventions and cultural and 
logical constraints may consequently play less of a role. The dissertation does, 
nevertheless, acknowledge that cultural conventions and physical, logical, and 
cultural constraints are important, and exploring how teachers identify what various 
ICT technology ‘is for’, what it offers the user, and how it could be applied and used 
for educational purposes is an important part of understanding and exploring the 1:1 
contextual classroom management practices of teachers. 
Within the limits of a doctoral dissertation (or any other research project), one cannot 
examine the use and usefulness of all technologies, and a case technology must 
therefore be chosen when integration in established classroom management practice 
is to be investigated within that context. In the literature review, cutting-edge 
technology was identified as a particular classroom management challenge that cuts 
across levels of ICT expertise. In this thesis, ALT therefore represents emergent 
algorithm-based learning technologies that aim to personalize learning experiences. 
ALT could also be perceived as part of the ‘learning through individual interaction 
with ICT’ domain, which, in Chapter 1, is described as likely to become an important 
element of the movement toward greater learner influence over what is learned and 
how it is learned (Beauchamp & Kennewell, 2010). LA collects and systematizes 
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real-time empirical data about the learner’s activity and learning process, while ALT 
aims to facilitate learning through the personalization and individualization of 
curricula content. LA technology is thus integrated in the ALT technology. The 
interaction between ALT and LA enables several forms of personalized interventions 
in the learning experience of the learner, with the very intention of ALT-mediated 
training being to create personalized challenges in the pupils’ flow zone between 
boredom and anxiety (e.g., Gallego-Durán et al., 2018). One prominent issue in 
education is that pupils may not receive timely help, hints, and feedback; in a study 
by Roschelle et al. (2016), the ALT technology program ASSISTment was found to 
improve homework quality, as it provided timely feedback and hints for pupils.  
The integration of ALT and LA and its activity data creates new opportunities for 
classroom management and leadership of learning processes, as it enables adaptive 
and parallel learning activities at different levels (as described in the PfDK 
framework) and increases the transparency of pupils learning trajectories. The access 
to activity data could also inform the teacher about matters relevant to creating ‘a 
constructive and inclusive learning environment, that fosters interaction, engagement, 
and a motivation to learn’ (UDIR, 2018, p. 8). This makes it not only relevant but 
also essential to investigate whether this type of program works as intended when 
introduced in established learning contexts and contextual classroom management.  
However, ALT and LA technology could have broad ethical and pedagogical 
implications (Slade & Prinsloo, 2013) and the potential to either support current 
educational practices or challenge them and reshape education (Knight & 
Buckingham Shum, 2017, p. 19). Knight and Buckingham Shum (2017) note that 
their use must support the goals and values established for education, pointing out 
that the technology must be used consciously and with caution. The application of 
SDT as part of the conceptual framework reflects the goals and values established for 
Norwegian education. Additionally, as noted above, the mutual interaction between 
deep learning and basic competence is an important intention of the new Norwegian 
curricular reform. The ability to flexibly facilitate a variety of learning activities and 
orchestrate smooth transitions between different activities is also emphasized in the 
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PfDK framework, as leaders of learning processes are expected to ‘adapt their 
teaching role to different activities, and switch between the role of tutor, guide, 
participant and intermediary in a digital environment’ (UDIR, 2018, p. 8). Although 
ALT affords automated personalization (sequencing of activities in the program, 
instant feedback and hints) and the organization of activity data, it also poses new 
challenges and constraints for classroom management and teachers’ professional 
knowledge. Both its possibilities and constraints are therefore explored in Study 3. 
Although ALT and LA are not considered key aspects of the overall theoretical 
framework in this extended synopsis, they are used as a gateway to discuss real and 
perceived affordances in learning technology and ICT. 
2.2.3 Purposeful Actions in Contextual ICT Classroom 
Management  
In line with the review (Figure 3) and the overall research question of the thesis, 
classroom management is its guiding concept, but the perspectives and contributions 
of the other domains reflect different aspects of classroom management in ICT 
learning environments. A key assumption which weaves the different theoretical 
domains of this extended synopsis and the three articles together is that classroom 
management can be understood as series of purposeful actions. The study assumes 
that teachers’ classroom management practices do have purposes, that the purposes 
are interlinked with teachers` didactic judgement and practices, and that they are 
aimed at establishing and sustaining a learning environment which benefits pupils` 
learning and motivation. In other words, the study assumes that challenges and 
opportunities teachers face in their 1:1 (ICT) classroom management practices are 
related to issues regarding motivation and learning both directly and indirectly 
through the learning environment and pupil well-being. This rationale is neither new 
nor unexplored in classroom management research but in line with the background, 
literature review, and framework of this thesis, it is clear that 1:1 access to tablets or 
laptops is somehow a complicating factor.  
Teachers’ digital competence and the TPACK framework contribute established 
theoretical perspectives on the facilitation of learning when ICT is used, and the 
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relationship between classroom management and digital competence is explored both 
theoretically and empirically throughout the thesis. The concept(s) of digital 
competence that are included inform the conceptual framework, which holds 
applying technology in teaching and learning practices is not merely a matter of the 
potential inherent in the technology itself. Identifying real and perceived affordances 
for learning and motivation is a contextual task, and teachers may have different 
technological, pedagogical, and content perspectives on whether a technology ‘is for’ 
or supports learning directly or indirectly in terms of motivation and learning 
environment. The way in which teachers contextualize and integrate technology into 
learning activities should be grounded in pedagogical principles. But neither 
pedagogy in general nor professional digital competence specifically has a unanimous 
view about issues such as what learning is, what leads to learning, or what the 
optimal balance between social and academic learning in educational settings is. 
When choosing how to measure and describe learning, motivation, and the learning 
environment, one consciously or unconsciously chooses sets of values and stances as 
premises. By adding SDT to the framework, the study accepts the premise that 
support for autonomy, competence, and belonging are important elements in a fruitful 
learning environment, that motivation is a driving force for learning, and that there 
are both positive and negative forms of motivation. However, although the study 
accepts these premises, it also recognizes that the learning process should lead 
somewhere. In this way, the study places itself in a position that recognizes that 
motivation and a good learning environment are important and desirable, but that 
they should be directed towards specific aims in an educational setting.  
Computer-assisted learning and the educational use of ICT include a variety of 
hardware and software tools and technologies that can be contextualized and used in 
myriad ways. In this thesis, ALT is used as a specific case in Studies 2 and 3. Due to 
ALT’s relatively recent entry into education and its rapid spread in pedagogical 
contexts, little (published) research has explored whether and how this type of 
algorithm-based technology can support classroom management and leadership of 
learning processes. The technology’s convergence of empirically generated LA  and 
activity data and personalized learning material customization opens up new 
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possibilities but also presents new challenges for classroom management and the 
facilitation of learning. SDT provides a theoretical lens for addressing, exploring, and 
measuring the central intended outcomes of classroom management; namely, 





Knowledge-based classroom practice requires bridging the gap between research and 
practice. This can mean that the field of practice makes decisions informed by 
research, but it also implies that research should be informed by the challenges and 
understandings of the field of practice. The overarching research question that drives 
this study aims to understand challenges and opportunities teachers are facing in their 
ICT classroom management practices. Understanding the challenges is a fundamental 
prerequisite for supporting teachers and school leaders in their effort to solve such 
challenges. This study therefore aims to facilitate a dialogue between the field of 
research and the field of practice, resting on the assumption that good classroom 
management is situational, taking on different forms in different contexts.   
Saunders et al. (2016, p. 719) describe methodology as ‘[t]he theory of how research 
should be undertaken, including the theoretical and philosophical assumptions upon 
which research is based and the implications of these for the method or methods 
adopted’.  While presenting the design of the study in chapter 1, the study was 
described as inspired by dialectical and pluralistic pragmatism (Greene, 2007; R. B. 
Johnson, 2017) and positioned within a third paradigm, referred to as pragmatism 
(by, e.g., Morgan, 2008, 2014) and/or MR (by, e.g., R. B. Johnson and Onwuegbuzie, 
2004). The overarching research question of the study5 was identified as inviting 
pragmatic knowledge acquired through a research design planned and conducted 
based on what would best help answer the research questions (B. Johnson & 
Christensen, 2017; Onwuegbuzie and Leech, 2006).  
According to mixed methods terms proposed by Schoonenboom and Johnson (2017) 
and Fetters et al. (2013), the overall study design was described as a high-complexity 
hybrid MMR design which is partly sequential (since Study 1 informed Studies 2 and 
3) and partly convergent or concurrent (since the Study 2 and 3 data were collected 
simultaneously). Study 1 (RQ1–RQ3) explored the relationship between digital 
 
5 How can we understand and explain the challenges and opportunities primary and secondary teachers are 
facing in their 1:1 (ICT) classroom management practices? 
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competence and classroom management as theoretical concepts and emic terms (e.g., 
B. Johnson & Christensen, 2017), whereas RQ4–RQ6 explored classroom 
management within real-life context through two lenses: Aims of contextual 
classroom management (RQ4) and contextual classroom management practices 
(RQ5 and RQ6). Aims of contextual classroom management was explored in Study 2, 
and contextual classroom management practices was explored in Study 3.  
So far in this synopsis, the aims, purposes, and research questions of the study have 
been presented, unpacked, and explained from a mainly conceptual perspective. In 
this chapter those aims, purposes, and research questions will be further unpacked 
and explained, mainly from a methodological perspective6. According to Morgan 
(2008, pp. 55–56), pragmatism places methodology at the centre; no research 
question is inherently important and no method automatically appropriate, because a 
pragmatic approach includes ethical and moral concerns in the philosophy of science 
under the heading of axiology.  
According to the fundamental principle of mixed research, MR will ideally combine 
quantitative and qualitative approaches that have complementary strengths and non-
overlapping weaknesses (Onwuegbuzie & Johnson, 2008, pp. 280–284). The 
effective use of this principle is a major source of justification for MR (R. B. Johnson 
& Onwuegbuzie, 2004, p. 18), and aiming at this fundamental principle of MR was a 
driving force of the study design.  
In this chapter, the three studies are first described separately according to their aims, 
purposes, research questions, designs, samples, methods, and analyses. Through these 
descriptions the studies are also linked to the conceptual framework of the thesis as 
whole. Later in this chapter, issues regarding transferability, validity, and ethics 
across studies are described and discussed.    
 
6 The use of the word ‘mainly’ is intended to imply that theoretical and methodological reasoning and choices 
are mutually influential. 
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3.1 Study 1: Conceptual Approaches to Classroom 
Management and Digital Competence  
Purpose and aim of Study 1 
Studies investigating the challenges and benefits of classroom management practices 
in 1:1 learning environments remain sparse and, even though the concepts of 
classroom management and digital competence are established fields of research, 
little existing research explores the relationship between them. The aim of Study 1 
was therefore to explore the relationship between digital competence and classroom 
management from both emic and etic viewpoints (B. Johnson & Christensen, 2017).   
Sample and design 
The data that formed the empirical foundation of this study were collected in the 
SMIL study from 2012–2013 (Krumsvik et al., 2013), prior to the start of this PhD 
project. The SMIL study was funded by the Norwegian Association of Local and 
Regional Authorities (KS) and was conducted in all public upper secondary schools 
in the seven counties in the Eastern Norway County Network. In the overall SMIL 
study, teachers’ (n = 2579) and pupils’ (n = 17 529) application, scope, and use of 
ICT in education were explored in a broad sense, with the primary aim of mapping 
the relationship between use of ICT and learning outcomes. However, the study also 
aimed to enable monitoring (and comparing) development over time (Pelgrum, 2009), 
and six indicator areas were developed, piloted, and explored and measured in line 
with recommendations from the OECD report Assessing the Effects of ICT in 
Education (Kikis et al., 2009; Pelgrum, 2009; Scheuermann & Pedró, 2009). The 
overall design of the SMIL study aimed to place equal emphasis on quantitative and 
qualitative data via an equal-status MMR design and then combine them in the 
analysis (R. B. Johnson, 2017; Schoonenboom & Johnson, 2017).  
The survey was piloted by two researchers visiting four schools using live surveys 
(Student Response System) to collect pilot data from 153 teachers and 921 pupils.  
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The online survey was then completed by 2,579 teachers and formed the basis of both 
the statistical and regression analyses of the study. The qualitative data were collected 
through semi-structured interviews, observations, and focus group interviews7. 
Since the aim of Study 1 was to explore the relationship between classroom 
management and digital competence, both quantitative and qualitative datasets 
regarding classroom management, student-teacher relationships, and digital 
competence were thus abductively re-analysed according to the research questions 
(RQs 1–3 of this thesis), and the discussion was rooted in a conceptual framework 
that synthesized theoretical perspectives on the relationship between classroom 
management and digital competence.  
A qualitatively driven mixed design (B. Johnson & Christensen, 2017; 
Schoonenboom & Johnson, 2017) was applied to the datasets, which means that it is a 
qualitatively dominant mixed methods study. In the article reporting on Study 1 
(Article 1), the design is described as an exploratory sequential mixed methods 
design (Fetters et al., 2013). 
Survey 
Since the overall SMIL study initially aimed for a broad and comprehensive approach 
to the implementation of ICT in schools, digital competence and classroom 
management were two of several concepts examined in the survey. The quantitative 
instrumentation of digital competence was divided into five categories, in line with 
Krumsvik’s digital competence model (Krumsvik, 2007, 2014b; Krumsvik et al., 
2016): Elementary ICT, basic ICT skills, didactic ICT competence, digital learning 
strategies, and digital bildung. Classroom management was differentiated into the two 
categories of student-teacher relationships and teaching control.  
Semi-structured interviews 
The SMIL’s semi-structured interviews initially had, in the same way as the survey, a 
broad approach to the implementation of ICT in schools. A concept- and category-
 
7 The interview guides and further information on the instrumentation can be found in Article 1 and Appendix 
4. 
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based interview guide was therefore developed to ensure coherence between the 
survey data and the concepts and categories in the interview data. The interview 
guides contained questions on non-academic use of ICT, the overall scope of ICT, 
and classroom management. They thus provided, both explicitly and implicitly, data 
on classroom management matters. A total sample of 30 school owners, school 
leaders, teachers, and a student representative were selected as respondents through 
purposeful selection (Maxwell, 2005).  
Analysis 
The quantitative dataset (i.e., survey data) was analysed statistically with classroom 
management as the dependent variable and demographic, personal, and professional 
characteristics and teachers’ professional digital competence being independent 
variables. The regression analysis showed that self-reported digital competence was 
the strongest predictor of both perceived classroom management abilities and student-
teacher relationships when ICT was used. 
The semi-structured interviews were previously transcribed by the initial SMIL study 
researchers to allow them to familiarize themselves with the data in the process 
‘meaning-making’ (Merriam & Tisdell, 2016). The categories of non-academic use of 
ICT, the overall scope of ICT, and classroom management were obtained during the 
qualitative analysis based on the broader concept-driven categories, on former 
research, and on Kikis et al.’s (2009) framework. The abductive re-analysis of the 
previously categorized interview data related the qualitative findings to the theoretical 
lenses, conceptual framework, and research questions of Study 1. 
The integrated MR discussion aimed to explore the coherence between the qualitative 
and quantitative findings and were based primarily on confirmation and partly on 
expansion (Fetters et al., 2013). 
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3.2 Study 2: Aims of Contextual Classroom Management  
Purpose and aim of Study 2 
While Study 1 represents a baseline for the thesis and examines the strength of 
associations between classroom management and digital competence and the nature 
of those associations, Study 2 builds on these findings and digs deeper into how 
classroom management and professional digital competence play out in teachers’ 
everyday practice by examining the strength of associations between ALT and pupils’ 
learning and motivation and the nature of those associations. Purposeful integration 
of technology in classroom management practices should ideally establish or improve 
the aims of classroom management. In line with the overall research question and the 
conceptual framework of the project, Study 2 therefore aimed to explore how the 
introduction of cutting-edge technology would influence pupil learning, motivation, 
and learning environment. Although teachers often have an overview of pupils’ 
learning, motivation, and learning environment, this overview is often general and 
influenced by the teachers’ own experiences; even highly experienced teachers can 
misjudge students’ level of motivation and their perceived learning environment 
(Deci & Ryan, 2016). Study 2 therefore examined pupils’ learning, motivation, and 
learning environment directly.   
Sample and design 
The upper primary case school of Studies 2 and 3 was chosen through purposeful 
sampling and was snowball sampled based on the accumulated knowledge of the 
research group Digital Learning Communities (DLC) of the school’s practice and 
vision regarding the application and use of ICT in general. The ALT applied in the 
intervention was developed for primary levels, and the sample was consequently 
chosen according to target group levels and experience as a pilot school. The school 
leaders prioritized developing practice in line with the forthcoming reform 
(Fagfornyelsen) and emphasized pupil motivation and the learning environment as 
important elements for deep learning. The school had had 1:1 access to tablets over 
time, and the teachers were considered accustomed to integrating technology into 
teaching and classroom management practices in general. The school was expected to 
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serve as a locus that would answer the research question under investigation 
(Merriam & Tisdell, 2016; Teddlie & Yu, 2008) and was perceived to be an 
information-rich case ‘from which one can learn a great deal about issues of central 
importance to the purpose of the inquiry’ (Merriam & Tisdell, 2016, p. 96). The main 
respondent sample of Study 2 was 43 pupils (ages 10–13) and 3 teachers.   
The study was designed as an interventional QUAL+quan mixed methods study, 
which has been described as an advanced design framework (Fetters et al., 2013). A 
survey and test provided quantitative datasets for comparison before and after the 
intervention, and semi-structured focus group interviews provided qualitative datasets 
about the viewpoints and experiences of the pupils. Classroom observations provided 
qualitative contextual information. 
The real-life intervention as a contextual frame in Study 2 
The overall project design of Studies 2 and 3 aimed to investigate contextual 
classroom management by implementing an intervention in a real-life context to 
increase ecological validity (Gehrke, 2018), instead of using a controlled laboratory 
context. The research design was therefore inspired by DBR (Brown, 1992; The 
Design-Based Research Collective, 2003), which focuses on advancing theory 
grounded in naturalistic contexts (Barab & Squire, 2004); the design of the 
intervention is considered a key feature of the quality and results of the research 
project (Anderson & Shattuck, 2012).  
The ALT technology applied in the real-life intervention in Studies 2 and 3, Multi 
Smart Øving (MSØ; Gyldendal, 2020), aims to improve schoolwork/homework 
quality by providing pupils with multimodal personalized tasks and activities, timely 
feedback, and hints. It also provides pre-organized activity data, visible for teachers, 
indicating the competence level of the pupils, which topics deserve more attention 
and which pupils need more help. MSØ is originally attached to a traditional and 
monomodal textbook and aims to facilitate volume training of basic mathematic 
skills.  
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According to Egelandsdal et al. (2019), the main contribution of MSØ to mathematics 
education is that it enables quantity training, provides the teacher with a competency 
overview of various mathematical topics, and ensures that that pupils receive 
assignments adapted to their academic level. In addition, the digital format enables 
pupils to solve more varied tasks than would be possible with a textbook 
(Egelandsdal et al., 2019, p. 64). According to Kynigos (2019), MSØ is a software 
tool that enhances traditional approaches to mathematics education, coupled with an 
automated, traditional, and generalized type of assessment.  
Kynigos (2019) advises that each school apply models for how to use ALT 
technology to make procedural learning more effective so that more time can be spent 
on meaning-making, exploratory, and discursive learning. The real-life intervention 
of Study 2 aimed to do just that. The goal of the intervention was to streamline basic 
and procedural learning so more time could be spent on deep learning at school. The 
application of the systematic use of MSØ as homework, with teachers otherwise 
being free to employ MSØ as they found suitable beyond homework, may in itself 
seem like a relatively small intervention. However, in line with the conceptual 
assumptions of the study, even apparently small real-life interventions could have 
both intended and unintended consequences.  
The theoretical underpinning of applying ALT in Studies 2 and 3 was informed by 
Roschelle et al. (2016), who found that the homework intervention including ALT 
provided a great benefit to pupils with low prior mathematics achievement. They also 
found that the amount of work and time assigned for homework was set by school 
policies, noting that they would conduct additional (QUAL and quan) data analyses 
to ‘to consider whether variations in the type and amount of homework might explain 
effects’ (Roschelle et al., 2016, p. 9). The use of time registration in adaptive tools 
also helps shed light on the relationship between perceived and reported time use and 
actual time use (Rawson et al., 2017). 
Similar to Roschelle et al. (2016), we allotted the amount of time assigned for 
homework based on local school policies and collaboration with the teachers. The 
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RCT study intervention described by Roschelle et al. (2016) included relatively 
extensive professional development and training of the participating teachers as part 
of their ALT intervention. The qualitatively driven real-life design of our Studies 2 
and 3 did not include such systematic professional training. Rather, we aimed to 
identify and explore how ALT was understood and applied by teachers across 
existing classroom management practices and how its real-life introduction 
influenced pupil motivation and learning. As noted throughout Chapter 1, 
professional development programs are often criticized for being too prescriptive, for 
assuming that ‘one size fits all’, and for not sufficiently understanding local contexts. 
In addition, they are generally not available in most real-life contexts. In line with the 
aim of the project, we therefore decided to observe the introduction of ALT without 
formally intervening in the teacher’s implementation and use.     
The intervention criteria were therefore concentrated on pupil use and in line with the 
purpose of the study: The pupils should perform tasks in the MSØ software program 
15 minutes a day (60 minutes a week) as homework, a recommendation in line with 
the vendor’s recommendations. The teachers were otherwise free to include the use of 
MSØ as they found suitable according to their professional practice.  
Quantitative data: Survey (Pre-Test/Post-Test) 
The pre- and post- test consisted of two separate parts. The fraction and percentage 
mathematics (FPM) test was developed by the three participating teachers to measure 
the intended learning outcome of the intervention period, in line with their 
interpretation mathematics competence aims in the Norwegian curriculum. The 
mathematics test consisted of 11 tasks and activities and was developed according to 
criteria established by the researchers: 1–3, easy tasks far below the national 
curriculum in difficulty level; 4–6, tasks approaching national curriculum level; 7–9, 
tasks in line with national curriculum level; and 10–11, tasks above national 
curriculum level. The teachers worked jointly to create the tests, but each teacher had 
final responsibility to adjust the content to his or her class level.  
The SDT survey was developed by the researchers to collect data about the pupils’ 
motivations, basic psychological needs, perceived learning, and perceived 
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competence before and after the intervention. The survey questions (examples are 
presented in Appendix 7) were derived from validated items in self-determination (27 
items), perceived learning (4 items), and competence (4 items) and were adapted to 
the pupils’ context and age. Since the validated items used in this survey were 
originally in English, the content of the survey was translated to Norwegian, further 
developed, and adjusted to the primary school context over a period of several weeks. 
The participating teachers and professionals experienced in quantitative methodology 
were consulted during this period, and the survey was also piloted on other 10- to 
12-year-olds during the development phase.  
The pilot participants were asked to describe how they perceived and interpreted each 
question so the researchers would be able to validate whether the meaning of each 
item question was preserved through translation and contextual adaptation. The 
researchers were also actively conscious of monitoring for misconceptions during the 
actual pre-test. The process of translating, adapting, piloting, and monitoring the 
survey was logged in real time in an individual ‘transparency’ document (examples 
are presented in Appendix 8) to ensure all adjustments were documented and 
considered.  
Qualitative Data: Classroom Observation and Focus Group Interviews  
Classroom observations were carried out during the intervention (2 × 45–60 minutes 
in each class). The observations contributed contextual information in Study 2 and 
informed the focus group interview guides. The classroom observations were more 
systematically analysed in Study 3 and are therefore described later in this chapter. 
The focus group interviews were carried out towards the end of the real-life 
intervention. Group interviews were preferred over individual interviews in an effort 
to understand more clearly the lifeworld of the pupils, balance out the power 
asymmetry associated with interview formats, and avoid a ‘therapeutic turn of the 
interviews’, in line with the informed consent (Kvale & Brinkmann, 2009). Three 
group interviews were carried out, one at each of the fifth, sixth, and seventh grades; 
each featured three pupils from the same class. They were asked questions about their 
learning environment, their relationship with their teacher, their attitudes towards ICT 
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in general and ALT specifically, their typical mathematics classes, and their 
preferences in mathematics (more details are presented in Appendix 9). The 
interviews were transcribed during the first few weeks after the intervention period by 
the author of this extended synopsis.  
Greene at al. (1989) have grouped reported mixed method data analysis and 
integration approaches into three categories8: 1) no integration – qualitative and 
quantitative results are analysed and interpreted separately; 2) analyses separate –
some integration during interpretation; and 3) integration during both analysis and 
interpretation. Since the study was partly emergent due to the real-life context and 
explorative, we aimed to conduct analysis both separately for each of the quantitative 
and qualitative analyses and in an integrated fashion. 
Quantitative Analysis 
The pre-test quantitative raw data were registered in Excel spreadsheets, which were 
then duplicated (to preserve the raw data for SPSS import); the duplicates were 
explored for preliminary findings which could inform the further development of the 
study or generate probes for additional qualitative or mixed investigation. The post-
test quantitative raw data were also initially registered in Excel spreadsheets for later 
importing into SPSS. 
After the real-life experiment was completed, both pre- and post-test (raw) data were 
exported from Excel to SPSS and statistically analysed for pre- and post-test changes 
using a paired sample t-test. A two-tailed p < 0.05 was accepted as statistically 
significant for all tests. To investigate the magnitude of the effect within each group 
and between groups, the effect size (ES) was calculated in the form of Cohen’s d 
(Cumming, 2012) for the primary outcome variables. We used the web-based 
Practical Meta-Analysis Effect Size Calculator (Lipsey & Wilson, 2001) to calculate 
Cohen’s d. An ES of 0.2 was regarded as small, 0.5 as medium, and 0.8 as large 
(Cumming, 2012).  
 
8 There were originally four categories, but the fourth was ‘analysis procedures not reported’. 
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Qualitative Analysis 
The focus group interviews were first analysed according to the perceived integration 
between ALT practice, mainly in the form of homework, and classroom (see Figure 6 
in Article 2) to find patterns or contrasts in pupils’ perceptions. Classroom 
observation data contributed validating contextual information. The interview data 
were then analysed using categories derived from SDT (Ryan & Deci, 2000a; 2000b): 
Impersonal amotivation, external extrinsic motivations, internal extrinsic motivations, 
and internal intrinsic motivation (more details involving regulatory styles, associated 
processes, and perceived locus of causality are presented in Figure 7 in Article 2). 
The SDT analysis revealed a pattern indicating that pupils who described themselves 
at ‘not very good in mathematics’ were more negative towards ALT than the other 
pupils. They were also explicitly more negative towards ALT than other resources 
and methods described by the pupils as integrated into normal mathematics classes. 
This finding inspired both a tabular presentation of ALT and factors that increase or 
decrease internal forms of motivation (Table 5 in Article 2) and the following mixed 
analysis of the quantitative datasets. 
Mixed Analysis and Data Transformation 
Mixed data analysis ‘simply means that a researcher uses both quantitative and 
qualitative analytical techniques in a single research study’ (B. Johnson & 
Christensen (2017, p. 590). According to Saldaña, coding summarizes, distils, or 
condenses data instead of simply reducing it (2013, p. 4). However, coding and 
analysis can also bring new perspectives, tensions, questions, and explanations to the 
table based on the points of integration, which again (re)inform subsequent analyses. 
Both qualitative and quantitative data were explored and preliminarily analysed 
during the time of the intervention. Merriam and Tisdell (2016) advise researchers to 
transcribe interviews themselves to familiarize themselves with the data, and the 
same can be said about registering and exploring quantitative raw data. Through 
chronological and gradual insights into the various data obtained during and after the 
intervention period, the contours of a nuanced overview became increasingly 
apparent.  
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Informed by the pre-test data (the SDT survey and the mathematics test), we already 
knew that motivation and basic psychological needs varied across registered 
competence levels. SDT research often demonstrates a general correlation between 
high performance, high motivation, and high perceived competence (e.g., Liu et al., 
2016), and it can be tempting to lean on previously demonstrated correlations to 
reduce the complexity in one’s own project. However, preliminary analyses of the 
pre-test data informed us that pupils with high mathematic skills were not necessarily 
more motivated than those with lower skills (and vice versa). In this way, we used 
quantitative data to revise and refine the interview guides and as valuable background 
information for follow-up questions during the interviews.  
Originally, we planned for a second post-test to validate the findings from the first 
post test. However, while entering data in Excel, we noticed that some of the 
individual pupils struggled even more with the post-test than they did with the pre-
test, although at the group level pupils showed progress. Informed by the focus group 
interviews, we also knew that some of the pupils who struggled were frustrated 
regarding their perceived competence, that they expressed great dissatisfaction with 
the ALT technology, and that this was particularly striking at the fifth-grade level. 
Exposing the pupils to the same test for the third time, with the risk of reinforcing the 
feeling of a lack of competence, was therefore not considered ethically justifiable.  
Informed by the datasets of Study 2, we determined that the quantitative and 
qualitative results provided a nuanced and partly contrasting perspective on whether 
ALT contributed to motivation and learning, which was difficult to describe and 
discuss within the word count limits of a journal article. However, by applying the 
principle of data transformation (B. Johnson & Christensen, 2017), we could 
visualize the mixed relationship between the quantitative and qualitative findings. 
Instead of basing the subsequent discussion on elaborating and assuming the meaning 
of the quan + QUAL analyses, we could include contextual qualitative information in 
a re-analysis of the quantitative data from a mixed perspective. The process of 
developing and discussing Figure 8 in Article 2 was thus a matter of applying the 
‘both/and’ logic of MR. By analysing pre- and post-data at the class level and color-
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coding the different levels of registered competence, we could illustrate that group-
level progress that could be demonstrated statistically did not necessarily means that 
all pupils were making progress. We could also emphasize that even though few 
pupils scored lower on the post-test than on the pre-test, the pupils who did are in a 
vulnerable situation, far below the expected level of skills and competence. 
3.3 Study 3: Contextual Classroom Management with ICT  
Purpose and aim of Study 3 
While Study 2 built on Study 1 to dig deeper into the real-life aims of classroom 
management in 1:1 learning environments, Study 3 builds on Study 1 and interacts 
with Study 2, delivering more thoroughly into the understanding of teachers’ 
reasoning when implementing ALT in their real-life practice. Purposeful integration 
of technology in classroom management practices should establish or improve the 
aims of classroom management. In line with the overall research question and the 
conceptual framework of the project, Study 3 therefore aimed to explore how 
teachers implemented cutting-edge technology in their contextual classroom 
management practices and how they reasoned about their attitudes and experiences 
with this integration. The aim of the study was to explore similarities and differences 
in the ways teachers integrated technology in their real-life practices so as to better 
understand and explain teachers’ actions and strategies in 1: 1 learning environments.  
The real-life intervention as contextual frame in Study 3: Sample and design 
The case school and participants in Study 3 overlap with the ones in Study 2. The 
main respondent sample of Study 3 included the three participating teachers, and the 
43 participating pupils were perceived as part of the examined context(s).  
In Study 2, the intervention’s affect on students’ motivation, learning, and learning 
environment was explored directly. The teachers’ use and integration of ALT was 
considered a real-life contextual factor that made it difficult to determine the extent to 
which the technology itself directly affected the quantitative results (which is also 
described as a study limitation in Article 2). But examining the intervention from the 
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teachers’ points of view in Study 3 aimed to provide more direct insights into the 
teachers’ use of their professional judgment, their real-life priorities, and their 
understandings of how and why ICT could contribute to motivation, learning, and a 
good learning environment. 
If perceived as an isolated study, Study 3 would be described as a QUAL+qual 
multimethod study (e.g., Schoonenboom & Johnson, 2017). However, in this 
extended synopsis it is part of a larger mixed methods study design. The context 
investigated in Study 3 was connected with the real-life intervention described in 
Study 2. The design could therefore be described as a hybrid between an 
interventional and a case study (Fetters et. al., 2013; Schoonenboom & Johnson, 
2017), with the quantitative and mixed results from Study 2 providing contextual 
information. Fieldwork, classroom observation, and semi-structured individual 
interviews provided qualitative datasets about the teachers as a culture-sharing group 
(from the fieldwork), the classroom management practice of teachers in the learning 
environment (from classroom observations), and the experiences and reasoning of 
each teacher (from the semi-structured individual interviews). 
Fieldwork 
The emergence of Study 3 (and Study 2 to some extent) was rooted in fieldwork 
leading up to the intervention period. The process of designing and adjusting the 
intervention and the instrumentation of the studies was inspired by grounded theory 
as a systematic qualitative strategy in which the researcher derives a general, abstract 
theory of a process, action, or interaction grounded in the views of participants in a 
study (Creswell, 2019; Creswell & Clark, 2011). According to Bronfenbrenner 
(1996), ‘an investigation is regarded as ecologically valid if it is carried out in a 
natural setting and involves objects and activities from everyday life’ (p. 28). 
Fieldwork (and classroom observation to some extent) was thus carried out to 
understand the properties of the environment as experienced by the participants (e.g. 
Bronfenbrenner, 1996, p. 29). Or, to paraphrase: Investigating a real-life context does 
not in itself ensure ecological validity. The investigator has to understand the context 
to make valid inferences and interpretations of the data collected.  
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The fieldwork was carried out both before and during the intervention period, and the 
field notes were thus written over a total period of eight months. As the intervention 
was initiated and more methods and observations were introduced, a visual log 
overview of Studies 2 and 3 was developed to track the project timeline (see 
Appendix 11). The different squares in the visual log represent methodological 
observations and the subscript numbers represent the day of observation (Ox = 
observation, day x). The boxes are color-coded based on the methodological 
observations they represent. Blue observations represent fieldwork or field notes 
(Study 3), orange observations represent pre and post-tests (Study 2), green 
observations represent interviews (Studies 2 and 3) and yellow observations represent 
classroom observations (Study 3 and partially Study 2).  
The pre-intervention fieldwork consisted of collaborative meetings and discussions 
before and during the design of the study and intervention. The first meetings took 
place in June 2017, and the aim of observation days 1 and 2 was to understand the 
visions, aims, culture, and lifeworld of the case school as communicated by two of 
the school leaders. These discussions informed the subsequent design of the study 
and provided data and information at the school-leader level. Observation day 3 was 
dedicated to a plenum meeting with all (available) teachers at the upper and lower 
primary levels. This meeting served as an information meeting during which the 
overall study aims were presented and the teachers were invited to share their 
experiences with MSØ to that point. Looking for patterns and inconsistencies 
confirming, supplementing, or contrasting the school leader level was also an aim.   
Observation days 4 and 5 were dedicated to collaborative discussions with the 
participating teachers (n = 3) to make sure they understood and agreed with the 
design of the study and their contribution to the intervention and the data collection 
(in line with informed consent and intervention criteria). The purpose and aim of the 
study were presented, and it was also important to create a practical framework for 
the intervention period and adjust the intervention and research design according to 
the teachers’ practical needs and professional integrity. The intervention started on 
observation day 6 and ended on observation day 14. Field notes written from O6 to 
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O14 thus describe observed interaction and communication between the participating 
teachers or between participating teachers and other colleagues, which were then and 
there considered relevant for the study’s aims and purposes. The fieldwork was 
inspired by the design-based research axiology of researchers and practitioners 
working together to produce meaningful changes in real-life practice. Such 
cooperation requires researchers to be sensitive and attentive to practitioners’ 
experiences and values. Conversations during the O1–O14 period thus contributed 
important insights into the teachers’ lifeworld and shared culture.  
Classroom Observation 
An ethnographic approach to educational research is helpful when new elements are 
introduced and investigated (Schensul & LeCompte, 2013). The real-life use and 
application of ALT in primary schools has rarely been documented and researched, 
so it was considered important to look for unexpected implications or blind spots 
regarding its use. Ethnographically inspired fieldwork in the classroom was therefore 
conducted during the intervention (Fangen, 2004; Merriam & Tisdell, 2016). It was 
not an aim of the observation to evaluate or distinguish between good and bad 
practices but rather to understand and describe similarities and differences in 
practices to better understand how teachers perceive and use ALT and how this use 
influences pupil learning and motivation. A special template for classroom 
observation was developed (see Appendix 10). Each classroom observation was 
informed by previous preliminary analysis (Appendix 11), and a row in the template 
(Heading 5) was thus dedicated to data-transmitting ideas derived from previous 
preliminary analysis, in line with Creswell (2019) and to further inform the probes 
across methods through multiple points of integration. The classroom observations 
included two sessions in each class over a two week-period for a total of six 
observation sessions, each of which lasted 45–60 minutes. 
Semi-Structured Interviews  
The semi-structured interviews were carried out as individual interviews with 
teachers (n = 3) The teachers, as a ‘culture-sharing group’, were observed via 
fieldwork, which provided a ‘detailed day-to-day picture of events’ so the researchers 
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could build a detailed record of their behaviours and beliefs over time (Creswell, 
2019 p. 474). The interviews intended to reveal and thus reflect more individual 
approaches, and individual interviews were accordingly preferred. 
The teachers were asked questions about their motivations for becoming a teacher, 
their teacher role (previously and currently), attitudes regarding ICT in general and 
ALT specifically, experiences with integrating ALT into their own practices, the 
learning environment, and how they perceived the school culture (details are in 
Appendix 9). The initial questions were informed by the conceptual framework of the 
study and the fieldwork notes and classroom observation, but they were deliberately 
formulated as open questions without use of conceptual terms like ‘digital 
competence’, ‘motivation’, ‘sense of belonging’, and the like. This approach was 
chosen to avoid leading the respondents in their answers and thus better grasp their 
own experiences and reasoning. Concepts and terms brought up by the teachers were 
further explored by using follow-up questions or asking them to elaborate. The 
interviews were transcribed during the first few weeks after the intervention period by 
the author of this extended synopsis. 
Analysis 
Greene at al. (1989) identify four purposes for mixed methods evaluations9: 
triangulation, complementation, development initiation, and expansion. Caracelli and 
Greene (2008, p. 243) suggest that, in general, integrative analytic strategies are 
appropriate when methods are mixed for purposes of initiation, expansion, or 
development but less useful when triangulation is the intent of those mixed methods. 
In Study 3, triangulation for verification was not the purpose of the study, which was 
rather intended to initiate and expand the understanding of how teachers integrate 
new technologies into their classroom management practices. However, the different 
methodological lenses (fieldwork, interviews, and classroom observations) did in 
 
9 A fifth category mentioned by Greene at al. (1989) is labelled ‘no integration’. 
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some regards validate or contrast with one another, demonstrating ecological validity. 
This point is elaborated towards the end of this chapter. 
The qualitative data from Study 3 were multi-levelled, produced over time, and 
repeatedly preliminarily analysed during different stages of the intervention and again 
after the intervention.  I have previously noted how the visual log (Appendix 11) was 
used as a timeline for tracking the different methodological approaches during 
Studies 2 and 3. In addition to keeping track of the colour coded Ox-observations, the 
log also kept track of the preliminary analyses before and during the intervention. 
Combined with a chronological research summary overview, the log could be 
described as a visual and textual analytic memo that describes the preliminary 
integrative mixed analysis of Study 3. An analytic memo is, according to Saldaña 
(2013, pp. 41–54), an overview in which reasoning can be traced back to its 
conception in both time and context. This analytic memo also served as in vivo 
coding (Silverman, 2019, pp. 124–125) and a summary of the preliminary analyses. 
We focused on small parts of the Study 3 data by conducting intensive analysis on 
them to begin with and developed interlinked analytical strategies and categories that 
were applied to the whole dataset using extensive analysis as our understanding 
began to form patterns (e.g., Silverman, 2019, pp. 118–119).  
However, we were also informed by the conceptual framework and thus predefined 
categories of matters of motivation, basic psychological needs, learning, classroom 
management, professional knowledge, and digital competence. The emic intention of 
the interviews and the coding process of the overall qualitative data can thus be 
described as an abductive process of coding, categorization, recoding, and 
recategorization (Saldaña, 2013, pp. 9–10). Themes and categories were, in line with 
Saldaña (2013), an outcome of process of coding, categorization, and analysis; this 
did not merely consist of ‘coding for themes’, with some significant data passages 
identified as ‘key moments’ (Sullivan, 2012, cited in Saldaña, 2013, p. 16). Rather, 
the pre-coding process started at O1 and continued with initial coding and 
(re)categorization as the data was transcribed (Saldaña, 2013, p. 20). As a result, the 
codes were not static but served as questions for further investigation and 
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assumptions to be challenged (Saldaña, 2013, pp. 21–22). Pre-coding thus contributed 
to the partly emergent nature of the MMR design (Schoonenboom & Johnson, 2017). 
Fieldwork analysis 
Both analytic memos and intensive and extensive analysis are associated with 
grounded theory methods (Glaser & Strauss, 2009; Silverman, 2019). We could not 
take for granted that existing theories would sufficiently describe the details of 
integrating ALT into teaching and learning activities. Since ALT technologies are 
emergent and have been so little researched in primary education, we were inspired 
by the emic perspective associated with grounded theory and constructivist 
perspectives and thus aimed to understand the teachers’ viewpoints. The field notes 
were distilled based on patterns and contrasts in the teachers' ways of talking about 
and discussing ALT. The field notes showed that they had individual ‘profiles’ 
regarding how they talked about and ‘framed’ ALT. Although they expressed a great 
deal of agreement about the aim of their classroom management (they referred to 
topics like motivation, learning, sense of competence, and belonging), they also 
partly disagreed about what they perceived ALT would contribute. The first analyses 
of the field notes gave the impression that the teachers emphasized and prioritized the 
different goals for classroom management differently, which in turn inspired an 
assumption that their individual priorities and judgment influenced the way ALT was 
integrated and experienced. To put it briefly: Each teacher appeared to have an 
individual mental model about what was important to enhance motivation, learning, 
and a good learning environment; accordingly, each had individual expectations of 
how and why using ALT could lead to benefits and challenges in that interaction. The 
field notes thus informed the classroom observations and semi-structured interviews 
about certain tendencies for further exploration.  
Classroom Observation Analysis 
The classroom observation notes were analysed according to five types of actions 
teachers take to facilitate learning in their classroom, based on Hickey & Schafer 
(2006): Engagement, curriculum, relationships, development, and discipline. The 
categories integration of ALT and teacher emphasis were added based on the findings 
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reported in Study 2, where the pupils expressed contradictory experiences regarding 
whether the ALT was logically connected with other academic activities. The 
findings were organized in a tabular overview (Table 2 in Article 3) and are 
deliberately descriptive and recognizable from classroom contexts, to illustrate how 
various real-life teaching contexts and instructional formats add variation to teacher 
and pupil behaviour. 
Semi-Structured Interview Analysis 
As noted above, the initial questions during the semi-structured interviews were 
thematic but open and free of theoretical terms to avoid leading the answers of the 
teachers. Their own answers were followed up, and they were invited to elaborate. 
This resulted in each transcribed interview having its own internal contextual logic, 
even though they all touched on the same topics. In order to systematize the teachers’ 
reasoning and experiences, the interviews were therefore first analysed based on the 
following categories: General attitudes towards use of ICT in teaching and learning; 
initial thoughts on ALT; ALT experiences (advantages and disadvantages); use of 
dashboard data in own practice; dashboard data vs. own perception of pupils; and 
experience of school culture (the findings are reported in Table 3 in Article 3). Like 
the classroom observation data, the findings were deliberately descriptive to illustrate 
real-life differences in the teachers’ reasoning. 
Mixed Analysis 
In the mixed analysis, the integration of ALT was perceived as integrating technology 
knowledge (TK) in pedagogical knowledge (PK) and content knowledge (CK). The 
findings from the fieldwork and classroom observations informed the analysis of the 
semi-structured interviews about each teacher as participant in the shared culture 
(observed through fieldwork) and each teacher’s classroom practice (as indicated by 
classroom observation).   
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3.4 Validity, Transferability, and Ethics Across the Studies 
Development of pragmatic knowledge is the study’s aim. Being able to understand 
and explain the challenges and benefits teachers face in their 1:1 classroom 
management practices is important knowledge for teacher education and further 
research. The real-life intervention in Studies 2 and 3 reflects a realistic introduction 
of new technology and provides opportunities for systematic investigations of what 
happens when such technology is introduced. The design of Studies 2 and 3 can be 
criticized for systematically investigating only one technology and replicating the 
intervention design when applying different forms of technologies and tools could 
have contributed to further developing findings and inferences. But the strength of 
examining only one technology is that teachers’ and pupils’ experiences with that 
particular technology is thoroughly investigated, with contextual factors coming to 
the fore. 
Since the Study 1 data were collected prior to the current project, it was necessary to 
read up on the instrumentation, interview guide, and conceptual framework that 
formed the basis of the SMIL study as a whole. The operationalization of survey 
questions and interview guides reflected axiological, ontological, and epistemological 
assumptions, and not having contributed to the development of the survey, interview 
guides, or data collection created a distance from the reality described. This is 
especially evident when working with qualitative data, which is not merely collected 
but produced in a collaboration between researcher and respondent. Working with 
pre-collected data contributed to an awareness of the connection between context, 
instrumentation, participants, analysis, and the interpretation of findings, while co-
authoring in a mixed team (e.g., B. Johnson & Christensen, 2017) and relying on co-
authors for internal and external validation of interpretations and claims increased the 
validity and reliability of all three studies. 
The use of mixed methods in Studies 2 and 3 enhances the ecological validity of the 
study, especially regarding contextual classroom management. The samples of the 
two studies are overlapping, the methods explore the context from different 
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perspectives and viewpoints, and the research questions of the studies interact with 
each other. Despite being identified as information-rich, the case school sample of 
Studies 2 and 3 was also considered sufficiently representative for the transferability 
of inferences to occur. Teddlie and Yu (2008, pp. 206–209) describe one of the 
similarities of purposive and probability sampling as a concern over issues of 
generalizability to an external context (also known as transferability or external 
validity), in addition to providing valid contexts in line with the research question. 
The overall sampling process of the teacher and pupil participants was not individual 
but based on groups that occurred naturally within the community and could thus be 
described as cluster sampling (Teddlie & Yu, 2008, p. 201). However, the sampling 
of pupils for the focus group interviews aimed for representativeness in gender and 
mathematical competence. On the purposive-mixed-probability sampling continuum 
(Teddlie & Yu, 2008, p. 209), the sampling could thus be described as qualitative-
mixed (Zone B). The sample in Study 1, on the other hand, does not overlap with the 
sample in Studies 2 and 3. While this could be considered a weakness of the overall 
study, it is a fairly widely accepted mixed methods practice to apply sequential 
designs to different samples, and since Study 1 explores conceptual rather than 
contextual classroom management perspectives, this is less problematic than if the 
samples in Studies 2 and 3 were divergent.  
According to Onwuegbuzie and Johnson (2008), the fundamental principle of mixed 
research is that the research conducted will ideally combine quantitative and 
qualitative approaches that have complementary strengths and nonoverlapping 
weaknesses. Effective use of this principle is a major source of justification for MR, 
and in this project the fundamental principle is guided by the aims, purposes, and 
overarching research question of the dissertation. Understanding and explaining the 
1:1 classroom practices of teachers is both a conceptual and a contextual task. 
Both classroom management and digital competence are highly complex concepts 
which include integrating other skills and competencies, so investigating the 
relationship between them is a complicated task. In the quantitative instrumentation 
in Study 1, classroom management was operationalized through student-teacher 
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relationships and teaching control, while digital competence was operationalized 
through elementary ICT skills, basic ICT skills, didactic ICT competence, digital 
learning strategies, and digital bildung. When teachers’ completed the survey, they 
self-reported on how they perceived their digital competence and their classroom 
management abilities, so we could not take for granted that their perceived level of 
competence and abilities reflected their actual skills. However, the quantitative results 
still indicated a relationship meriting further exploration. Integrating the qualitative 
and quantitative findings thus expanded our understanding not only of the registered 
relationship between digital competence and classroom management but also on how 
teachers perceived each of the two terms.  
In Study 2, learning, motivation, and the learning environment were quantitatively 
investigated before and after the intervention. The statistical analysis revealed an 
increase in registered learning, a decrease in perceived learning, and an increase in 
amotivation. If we had applied a control group for comparison and a more controlled 
design (e.g., procedural ways of integrating ALT in classroom management practices) 
the validity and reliability for generalizability could have been higher. However, the 
aim of the study was not to evaluate the outcomes of applying the technology in a 
controlled environment; rather, it was to explore what happens when ALT is applied 
in a real-life context with a focus on ecological validity in order to better understand 
the complexity of the challenges and benefits that teachers face in their contextual 
classroom management practices.  
The real-life context and ecological validity consequently had a high priority and 
focus, and group interviews contributed additional data. The widespread opposition to 
ALT expressed by the fifth graders and the feeling of being controlled by the program 
and getting stuck in frustration spirals expressed by a few pupils may not have been 
registered without the use of qualitative methods. Contradictory findings are 
sometimes described as a limitation of MMR, but as noted by B. Johnson & 
Christensen (2017), it is also ‘a very important strength because with the use of a 
single approach, the researcher would be blind to the different ways the phenomenon 
can be understood’ (p. 448). By combining qualitative and quantitative methods in 
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Study 2, we became aware of new ways of understanding ALT technology which 
contrasted and partly contradicted the initial theoretical underpinning of the 
intervention, namely that struggling learners would benefit most from the 
intervention, a view that is in line with Roschelle et al. (2016). 
Similar perspectives also apply to Study 3. By combining fieldwork, classroom 
observation, and semi-structured interviews qualitative data were produced which 
partly validated but also expanded and partly contrasted with one another. The use of 
fewer methods could have made it easier to draw a conclusion more clearly. 
Interview and fieldwork data without classroom observation, for example, could have 
strengthened the impression that the teachers’ practice was relatively similar, given 
the way they explained and discussed their practice during their everyday 
conversations and formal and informal meetings, as the fieldwork indicated. But the 
classroom observation data expanded the understanding by showing that teachers' 
classroom practices varied to a greater extent than the preliminary analysis indicated, 
even though they used similar terms to explain their practices. The mixed methods 
approach to the investigated context thus enabled multiple points of integration 
(Greene at. al., 1989) and probes across methods (Merriam & Tisdell, 2016). In line 
with the pluralist (dialectic) pragmatist stance, contradictory, complementary and 
supportive findings are all embraced and elaborated in the articles. This is not 
considered a limitation; rather, it is in line with the axiology of the study, reflecting 
the multi-faceted complexity of classroom management in ICT learning 
environments.  
All three studies were approved by NSD (Appendices 3 and 5) and informed consent 
(Appendix 6) was obtained from the respondents and, where appropriate (pupils at 
the upper primary level), their parents. In line with the assessment of the NSD, 
informed and active consent from the participants was repeatedly emphasized 
throughout Studies 2 and 3. However, attending school is not an optional activity, and 
real-life interventions and associated data collection therefore have ethical 
implications beyond the normal strictures of formal informed consent (Merriam & 
Tisdell, 2016). The methodological work on Study 2 (and partly Study 3) thereby 
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demonstrated the close link between ethics and validity in real-life research designs. 
The researcher must not abuse the trust of parents, pupils, or teachers. Real-life 
designs which involve the everyday life of teachers and pupils require researchers to 
understand the school’s inner life and to be sensitive to context, all without ‘going 
native’. The intervention must not cause harm to pupils or teachers or to the 
relationship between them.  
In a real-life interventional study design, not all challenges can be predicted, and one 
must be flexible and make thoughtful methodical and ethical adjustments and 
decisions on very short notice (B. Johnson & Christensen, 2017). Not all pupils were 
participated in the study, due to a lack of consenting consent or to special needs. This 
meant we could not use video or sound recording in the classroom observations. 
Additionally, the researcher could not have direct access to pupil activity data in the 
ALT technology applied. A specific ethical challenge that occurred during the 
intervention was when a pupil (without parental consent) wanted to participate in the 
semi-structured focus group interview. In collaboration with the relevant teacher, this 
specific situation was easily resolved, but the situation in itself fuelled an awareness 
of the ethical dimension of research designs involving young people with their own 
opinions and eagerness to participate over against parents who would not consent to 
participation. The one-case bounded system sample of Studies 2 and 3 implies a 
somewhat different perspective on what anonymity means than would be found in a 
large multiple case scale study such as Study 1. Parents, teachers, and pupils at the 
case school were informed about the research project due to the principle of informed 
consent, and contextual information in the dissemination of findings could thus make 
pupils and teachers recognizable to others in the local community. Contributing a 
sufficient amount of information to substantiate findings, results, and inferences in 
the dissemination of the research in the articles while at the same time protecting the 
anonymity of the pupils and teachers has been, and continues to be, a delicate 
balancing act. Having to withhold some contextual information for the sake of 
anonymity also affects the reader’s ability to assess reliability, validity, and 
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transferability issues. This places an extra ethical responsibility on researchers to be 
transparent whenever possible and not abuse the reader’s confidence.  
Data collected from the use of several quantitative or qualitative methods in single-
case mixed methods designs also enables researchers to ‘profile’ individuals to a 
greater extent than in large sample designs or designs that use fewer methods. This 
informs further analyses and the interpretation of findings and helps increase the 
ecological and inner validity and reliability. One example is the time registration 
feature of MSØ, which provided real-time insight regarding the coherence between 
expected and reported time use and actual time use, in line with, for example, 
Rawson et al. (2017). However, researchers also have to be careful in how to use this 
information. In the same way that contextual information can influence anonymity, 
profiling through combining and integrating datasets can also have an effect in that 
regard. In Study 3 we had to be especially careful to portray the teachers without 
identifying them and therefore had to avoid references to gender, age, years of 
experience, and so on. It could also have been possible to assemble and re-analyse 
more data to gather more information on the pupils who struggled the most (in Study 
2) or even compare groups of pupils based on their registered levels of competence. 
However, we did not consider this to be either fruitful or ethically justifiable given 
the project’s intention and informed consent requirements. The large sample design 
of Study 1 did not provide the same opportunity for profiling individuals, as the 
findings from the interviews cannot be combined with other quantitative or 
qualitative data sources to the same extent as in Studies 2 and 3.  
Emergent adjustments in the study design were both related to findings from 
preliminary analysis and to ethical considerations that arose along the way. Since 
some of the pupils could not participate in the study (due to special needs or a lack of 
consent), it was important to collaborate with the teachers to find good solutions that 
did not create a visible and stigmatizing distinction between pupils who could 
participate and those who could not. 
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4. Article Findings 
4.1 Article 1 
Moltudal, S., Krumsvik, R., Jones, L., Eikeland, O. J., & Johnson, B. (2019). The 
relationship between teachers’ perceived classroom management abilities and their 
professional digital competence. Designs for Learning, 11(1), 80–98. 
https://doi.org/10.16993/dfl.128 
The purpose of this article was to explore the relationship between classroom 
management, student-teacher relationships, and professional digital competence when 
ICT is used from different perspectives. The qualitative analysis (n = 30) showed that 
pupils, school owners, and school leaders expected teachers to model and facilitate 
learning with ICT but that the teachers themselves seemed to be variously equipped 
for such a task. The findings also revealed that the different stakeholders articulated 
their expectations in a variety of ways, implying a tension between the controlling 
and relational/pedagogical approaches to classroom management. The quantitative 
analysis (n = 2,579) indicated that teachers’ digital competence seemed to predict 
their perceived classroom management abilities when ICT was used.  
The integrated results (QUAL+quan) imply that teachers’ individual understandings 
of ICT and its role in teaching and learning practices could help explain the statistical 
relationship between digital competence and classroom management. Some teachers 
aimed to integrate ICT in their pre-computer practices, relying on crime control and 
strict rules to control pupils’ use of the computers. Other teachers emphasized 
sensible over strict rules and advocated for the need for teachers to think differently 
and develop new teaching and learning practices.  
Findings from this study suggest that different levels of professional digital 
competence among teachers appear to have created a gap between classroom 
management understanding and practice when ICT is used. 
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4.2 Article 2 
Moltudal, S., Høydal, K., & Krumsvik, R. J. (2020). Glimpses into real-life 
introduction of adaptive learning technology: A mixed methods research approach to 
personalised pupil learning. Designs for Learning, 12(1), 13–28. 
https://doi.org/10.16993/dfl.138 
The purpose of this article was to explore how the systematic introduction of ALT 
would influence pupils’ learning and motivation during a four-week real-life 
intervention. The upper primary pupils performed 15 minutes a day (60 minutes a 
week) of an ALT activity: homework in mathematics. Their teachers were otherwise 
free to implement ALT in their practices just as they would have in real life. The 
intervention was observed both qualitatively and quantitatively. The quantitative 
survey (n = 43) instrumentation consisted of validated self-determination theory and 
perceived learning and competence items and a mathematics test (in line with the 
national curriculum). The qualitative observation consisted of classroom observation 
(n = 3 x 2) and focus group interviews with pupils (n1 = 3, n2 = 3, n3 = 3). 
The integrated and mixed (QUAL+quan) analysis showed that ALT generally could 
help facilitate basic learning across classroom practices and that most pupils 
perceived ALT tasks to be fun and varied. However, the results also revealed that the 
aim of flow and motivation in the ALT activities could be replaced by spirals of 
frustration and amotivation. Pupils who perceived their competence as low were 
explicitly critical of the ALT program, and the transformed quantitative learning 
outcome data revealed that some of the pupils with low registered competence scored 
even lower on the mathematics test after the intervention than they had before.  
The article thus concluded that ALT should be carefully introduced and that teachers 
should be aware of the potential for pupils to become stuck in frustration spirals. 
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4.3 Article 3 
Moltudal, S., Høydal, K., & Krumsvik, R. J. (Submitted). Adaptive learning 
technology and learning analytics in primary education: Implications for teacher 
professional knowledge and classroom management. Frontiers in Education. 
The purpose of this study was to explore how upper primary teachers (n = 3) 
systematically introducing ALT to their pupils (n =43) would influence their 
classroom management practices and professional knowledge. The pre-intervention 
and intervention phases were observed via fieldwork, classroom observation, and 
semi-structured interviews.  
A two-pronged attitude towards the program was expressed by all three teachers. 
They appreciated the personalization and mapping potential of the program. 
However, they were also, to varying degrees, uncertain about the value of the activity 
data and how that data could and should be used. They also expressed that they, in 
their future practices, would not use the program as much as it is supposed to be used 
in order to be sufficiently calibrated and personalized. The integrated results 
demonstrated how the perceived and relatively shared collective understanding of 
teachers could be practiced differently in each classroom according to specific 
contexts. Each of the teachers perceived affordances in the ALT and LA and activity 
data differently, based on their overall classroom practice and their integration of 
professional knowledge bases (i.e., TPACK).  
The findings indicated that integrated LA and ALT tools could be incorporated into 
different classroom practices in various ways, implying that they might no longer be 
self-adjusting or produce sufficient activity data for the dashboard visuals (e.g., 
colour coding) to reflect the real competencies of pupils. The teachers’ restrictive 
attitude could be interpreted as an expression of their scepticism about outsourcing 
educational assessments and judgment to a self-driven and automated system that 
only partially overlaps with their shared and individual educational knowledge bases, 
values, and beliefs. 
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5. Discussion 
In this section of the thesis, I discuss the dissertation’s overall research question: How 
can we understand and explain the challenges and opportunities primary and 
secondary teachers are facing in their 1:1 (ICT) classroom management practices? 
The discussion is based on the findings derived from the three articles and the six 
related sub-questions. I will also relate the findings to existing knowledge in the field 
and discuss some methodological strengths and weaknesses of the thesis as a whole. 
Finally, I offer my conclusions before presenting the implications of the thesis in 
terms of practice, policy, theory, method, and further research. 
Tensions in ICT Classroom Management 
This doctoral thesis shows that individual teachers have different practices for leading 
learning processes and practicing classroom management when ICT is used – and 
when it is not used. In Article 1, we see this from a general perspective; the teachers’ 
conceptual understanding of classroom management is addressed, and the findings 
are based on large-scale qualitative and quantitative data material. The findings show 
tensions between a ‘crime control’ approach to classroom management on the one 
hand and a more comprehensive pedagogical approach to leading learning processes 
and classroom management on the other. Similar findings have been previously 
demonstrated in pre-computer classroom settings (Bullough & Richardson, 2015; 
Haerens et al., 2016; Hickey & Schafer, 2006; Reeve, 2016) and have also been 
addressed as a challenge in ICT learning environments (Cakir & Yildirim, 2013; 
Korpershoek et al., 2016). The research questions, design, and sampling of Article 1 
enabled an integrated discussion of the perceived relationship between classroom 
management and digital competence. Process descriptions regarding the school's 
everyday inner life and how – or even if – this ‘tension’ unfolds in practice in the 
classroom were thus left out. We do, however, identify that such a tension exists 
among teachers and other school stakeholders. According to existing knowledge, 
tension in matters of ICT could be rooted in teachers’ established reasoning processes 
(Heitink et al., 2017), their well-established knowledge domains (Sutherland et al., 
2004), and their using ICT for their own personal convenience (Gray et al., 2005) or 
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as a strategy for everyday survival (Shin, 2015). Integrating ICT into professional 
practice through professional development is time-consuming and complex (Lim et 
al., 2003; Wang et al., 2014), and successful implementation requires teachers to 
challenge and reflect upon their own practice in relation to how pupils learn (Heitink 
et al., 2017; Yoon et al., 2005).    
Digital Competence and Classroom Management 
Article 1 examines teachers’ conceptual understanding of digital competence; we find 
that teachers who perceive their digital competence as high experience a greater 
ability for classroom management than teachers with low digital competence, and we 
argue that this correlation is due to the ability to actively facilitate ICT learning 
alignment with the teachers’ pedagogical values and beliefs. The high number of 
respondents also indicated that the results seemed relatively representative of the 
Norwegian context, especially at the upper secondary level. Studies across methods, 
disciplines, and educational levels indicate similar relationships (e.g., Korpershoek et 
al., 2016; Otrel-Cass et al., 2012; Roussinos & Jimoyiannis, 2019), and we perceive 
our finding as a valuable large-scale contribution to the existing knowledge.  
In Article 3, we investigate the relationship between contextual classroom 
management and digital competence from another point of view at the upper primary 
level. The findings are based on small-scale and multimethod data. Fieldwork before 
and during the intervention, classroom observation, and semi-structured interviews 
provided a fairly good overview of the integrating processes as they unfolded in their 
natural context over time and, according to the fundamental principle of mixed 
methods, Article 3 can be said to supplement to some extent the findings in Article 1. 
However, merging complementary findings between Article 1 and 3 is not 
unproblematic. Upper secondary school has a somewhat different structure and 
context than upper primary school. In the former, the pupils are older, the teachers 
generally tend to have more advanced education in their subjects, the academic 
requirements for the pupils are more demanding, and the pupils receive grades, which 
Norwegian primary pupils do not. We must therefore only merge findings and make 
inferences the three studies reflexively and with caution. However, classroom 
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management is, in general, context-specific (Doyle, 2006), and making inferences 
across contexts is thus a part of the field regardless of whether the researcher is 
conscious of it. A teacher, irrespective of level, must somehow integrate subject 
content, pedagogy, and technology within a specific context if he or she is to actively 
work on didactic ICT use, digital learning strategies, and digital bildung (Krumsvik, 
2014a ; Mishra, 2019; Rosenberg & Koehler, 2015).  
An interesting finding across the studies was that none of the data in Articles 2 and 3 
suggested a crime control approach to the leadership of learning processes and 
classroom management, as was found in Article 1. The case school had few – but 
clear rules – for tablet use, and the pupils said that they mainly respected and 
understood the rules. The results from the SDT survey also indicated that all three 
learning environments were mainly characterized by relatedness and a sense of 
autonomy, both before and after the intervention. However, a methodological 
implication of the purposeful sampling might be a reason why we did not find crime 
control attitudes or practices. The school was selected because of its long experience 
with the general use of ICT, and it is therefore natural to assume that the participating 
teachers had sufficient digital competence to model and facilitate its good use, which 
our findings from both the fieldwork and interviews suggest. In addition, they have 
the same (local) rule framework policy across levels. Another reason could be that 
upper primary teachers generally emphasize structure, modelling, and sequencing to a 
greater extent than upper secondary teachers. One can also argue that the Article 1 
data were older than the Study 2 and 3 data and attribute the results to a general 
digital maturation at the school. However, it is also important to keep in mind that 1:1 
access was introduced much earlier in upper secondary schools than in upper primary 
schools.  
Characteristics of 1:1 Learning Environments 
Based on the findings across the three articles, we have little reason to believe that 
learning environments with 1:1 access are more similar to each other than 
environments without 1:1 access. What we do know, however, is that the 1:1 learning 
environment by definition means that all learners have access to tablets or computers, 
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which provides infrastructure and a latent potential for far more methodological and 
pedagogical possibilities to facilitate learning than a learning environment without 
such access. One could argue that a shared characteristic of 1:1 learning 
environments is that they have an inherent potential for additional choices and a 
higher degree of complexity than learning environments without 1:1 access. A greater 
number of options implies that teachers must make more choices, unless they 
consciously or unconsciously choose to distance themselves from the available 
options. We therefore emphasize the importance of the 1:1 definition.  
The findings from Article 1 indicate that the scope of ICT use varies greatly; the 
Article 2 and 3 findings also indicate that this use varies, but the observed learning 
activities were mainly analogue in nature. The findings across the articles have thus 
fuelled some new questions: When are learning environments with 1:1 access to 
technology to be considered technology-rich? Are such environments technology-rich 
only while ICT is used or all the time? Should we include only the active use of 
technology in the definition of technology-rich learning environments, or should it 
also include the latent potential for use? These questions may instinctively feel like 
semantic niceties, but they have important theoretical, methodological, practical, and 
policy implications.  
A related key finding of this thesis is that teachers who aim to motivate each pupil 
must balance learners’ diverse and sometimes conflicting needs when planning 
learning activities and selecting and applying technology. This finding is in line with 
the general framework of SDT (e.g., Liu et al., 2016; Ryan & Deci, 2000b). The 
teachers in Article 3 were keenly aware that their pupils’ academic knowledge and 
skills varied, so they appreciated the built-in real-time mapping function of MSØ, 
which they believed or at least hoped could contribute to various forms of adjustment, 
adaptation, and facilitation, even outside the program. The teachers reported that the 
dashboard data gave them the opportunity to help pupils who strived the most. 
However, they also pointed out that the time pressures of everyday school life are 
high and that, in reality, they have far less time for such support and follow-up than 
they would like and perceive pupils to need. The qualitative findings from Article 2 
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also show that the pupils who strive the most pay a high price for their teachers’ use 
of activity data for facilitation purposes. ALT aims to keep learners in a state of flow 
(Gallego-Durán et al., 2018), but the findings in this thesis show that this is not 
always the case. This finding was also a priority when we shared the research results 
with the school for the further development of its local practices, as is in line with 
DBR intentions.  
Pupils who strive can become stuck in frustration spirals and feel increasingly 
incompetent if they are not able to perform their assigned activities and not 
understand the timely hints provided by the ALT. According to SDT, struggling 
learners will be particularly vulnerable to such spirals of frustration (Liu et al., 2016).  
However, one should be careful when using this finding as an argument to avoid the 
use of ALT. Pupils who struggle might experience similar feelings of frustration and 
low motivation regardless of the technologies and tools they use (e.g., Mota et al., 
2016). However, the program's adaptive function also makes it less fruitful to get help 
from teachers or parents while performing the relevant tasks, as the program 
algorithms will perceive the pupil’s competence as increased and begin setting more 
difficult tasks. Teachers should therefore be aware of the relational component of 
classroom management when adaptive technology is used and maintain a fruitful 
balance regarding the scope of its use. 
Interlinked Affordances in Cutting-Edge Technology 
The findings from Article 1 show that teachers have different degrees of digital 
competence and different abilities and desires to facilitate learning with the use of 
ICT in terms of finding and using educational potential in technology (affordances for 
learning). Similar findings are repeatedly demonstrated in existing knowledge (Gray 
et al., 2005; Shin, 2015; Sutherland et al., 2004; Wasson & Hansen, 2014). However, 
the Article 3 findings may indicate that being able to find and use the pedagogical 
potential of a given technology does not necessarily mean that a given teacher wants 
to make use of it. Despite the fact that the teachers in Article 3 described the main 
features of ALT functions similarly, they did not necessarily agree on whether it 
affords learning in line with the preferences of individual teachers. An affordance that 
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is in line with one teacher’s preferences may conflict with another teacher's 
preferences (e.g., Kretschmann, 2015; Savage, 2005; Sutherland et al., 2004). Article 
3 (and, to some degree, Article 2) demonstrate how affordances in learning systems 
such as adaptive technology could be linked and dependent on another. The 
adaptiveness, analytics, and activity data of the MSØ depend on the sufficient use of 
the program. Consequently, less intensive use will make these key features less 
precise or even imprecise. The choice of whether or not to use such systems and of 
the scope of any such use has direct implications for educational priorities and time 
use and thus also ethical and pedagogical implications (Knight and Buckingham 
Shum, 2017; Slade & Prinsloo, 2013). 
The findings across the articles indicated that teachers’ choices and preferences for 
the use of technology are rooted in their understanding of how a given technology 
works and how it can be used pedagogically. Different types of software and digital 
tools afford an ever-growing variety of potential uses (Tamim et al., 2015). However, 
choosing between technologies and, thus, perceived and real affordances has 
implications for how technology supports learning and how it could be integrated into 
a holistic learning design, which can have both analogue and digital components. In 
Article 3, this perspective was particularly evident, as the teachers explained how 
they perceived the advantages and disadvantages of MSØ. They linked their 
understanding and interpretation of ALT affordances to their own views on subject 
matters, what pupils should learn, and how pupils should learn, and they were 
explicitly uncertain whether or to what extent they would use MSØ after the 
intervention. This was not because they did not know how MSØ works; rather, they 
questioned the overall value of the program in light of their own priorities for their 
pupils’ learning activities. 
Purposeful Actions in Complex Learning Environments 
According to the findings of this doctoral thesis, we can understand and explain the 
challenges and opportunities teachers are facing in their 1:1 ICT classroom 
management practices in light of the term ‘purposeful actions’. Although teachers 
might understand, accept, and embrace the role of facilitator of learning, they 
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interpret and practice this role in different ways. Even culture-sharing teachers who 
generally seem to agree on how the teacher role should be practiced differ in their 
perceptions about whether a management strategy or action is purposeful at any given 
moment, due to their different learning environments. These are perspectives in line 
with the TPACK framework in general (Koehler & Mishra, 2009), its emphasis on 
context (Mishra, 2019; Rosenberg & Koehler, 2015), and the existing understanding 
of knowledge base integration (Jordan, 2011; Otrel-Cass et al., 2012; Roussinos & 
Jimoyiannis, 2019). 
Leading learning processes and practicing classroom management are in themselves 
complex tasks that require knowledge of subjects, technologies, pedagogy, and pupil 
motivation and learning (Emmer & Sabornie, 2015; Evertson & Weinstein, 2006; Liu 
et al., 2016). However, they are also matters of understanding the complexity of the 
context (Rosenberg & Koehler, 2015). Learning environments with 1:1 access to 
technology have latent potential for variation in multiple ways, and classroom 
management might be understood as orchestrating this potential (Breeze, 2009) and 
being ‘in sync’ with pupils (Reeve, 2016). However, when student-centred activities, 
frequent transitions between activities, and parallel activities for different learners 
characterize the classroom context, the complexity increases. It might be tempting for 
some teachers to rely on prescriptive strategies, automated systems, and standardized 
actions and strategies to reduce complexity and simplify decision-making processes. 
However, this thesis has repeatedly demonstrated that the core pedagogical 
competence cannot be outsourced to any tool, regardless of its perceived or real 
affordances. Adaptive learning systems can help facilitate learning by sequencing and 
personalizing learning material and curricula and by providing the teacher access to 
data regarding the learner's activity and progression, which can also be used for 
facilitation beyond the program. However, considering that control approaches to 
classroom management exist in schools, we also find reason to warn that the mapping 
of activity data could be used to control pupils.  
The teacher must still be the one to identify the extent to which a tool or a technology 
is useful in a comprehensive approach to teaching and learning. From this 
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perspective, the question of whether a 1:1 access learning environment is a 1:1 
learning environment all the time or only when technology is being used is especially 
important and thought-provoking. On the one hand, it can be argued that teachers 
should be critical regarding the scope of overall screen usage and that it may be 
appropriate to set clear boundaries for when pupils should use technology. On the 
other hand, such an attitude could hinder a seamless integration of technology in 
which every learner uses technology, whether digital or analogue, adapted to their 
needs within a student-active learning environment. In principle, nothing prevents 
pupils from working on the same subject at the same time in different ways through 
different technologies within the same learning environment, based on their level of 
competence, what motivates them, and whether they prefer to work alone or with 
others.  
PfDK and Fagfornyelsen imply that varied, inclusive, and adapted learning 
environments are, to some extent, desirable, but managing and leading such highly 
complex learning environments places great demands on teachers’ pedagogical core 
competence, digital competence, and ability to integrate a variety of analogue and 
digital tools in their suite of purposeful actions and strategies. This doctoral thesis 
therefore proposes that the challenges and opportunities that teachers face in their 1:1 
(ICT) classroom management practices are not only based on the pedagogical use of 
technology in itself but are also closely linked to overarching policies for change and 
the latent potential for complexity. Leading frequent transitions between varied 
activities and technologies requires flexibility and an ability to identify whether an 
action or strategy is purposeful at any given time, within a certain context and 
whether it supports learning or not. Some teachers thrive in learning environments 
characterized by a high degree of complexity and have the ability and competence to 
lead learning processes in which frequent transitions and the varied use of different 
technologies are key ingredients. Other teachers may experience such a learning 
environment as overwhelming, and they will not experience the ability and 
competence to lead and manage frequent transitions and varied activities in the same 
 107 
way. Beginning teachers can be particularly vulnerable when it comes to leading and 
managing high-complexity learning environments.  
Implications for Theory and Research 
Knowledge-based teaching and practices are important guidelines in teacher 
education programs and schools in general. However, translating fragmented research 
findings into a comprehensive professional practice will be an ongoing process for 
both teacher educators and teachers. Meta-analyses tend to conclude that educational 
technology has a moderately positive impact on learning (Cheung & Slavin, 2012, 
2013; Rosen & Salomon, 2007; Sung et al., 2016; Tamim et al., 2011, 2015), but they 
have also demonstrated that quasi-experimental small-scale research on the effects of 
educational technology tend to find larger effects than ‘real’ experiments and large-
scale studies (Cheung & Slavin, 2012, p. 211). Although meta-analyses seek to 
provide clear answers to what works in education, they also reveal that concepts that 
deal with efficiency and learning are ambiguous, which problematizes the 
determination of goals for effective learning (Rosen & Salomon, 2007). Such studies 
also compare different conditions across contexts and findings and must therefore be 
interpreted with caution (Tamim et al., 2011). Meta-analyses can thus provide 
important overviews and information on whether interventions appear to have a 
general effect, but they also lack contextual knowledge that can be important when 
translating research findings into practice. The current study contributes to the field 
by systematically exploring how real-life integration of educational technology could 
be influenced by teachers’ digital competence and by their contextual classroom 
management practices. 
According to Lai and Bower (2019), studies addressing educational technology often 
use a combination of quantitative and qualitative methodologies, but they rarely apply 
mixed methods (MR) approaches. Throughout this thesis, I have demonstrated how 
MMR can contribute thick descriptions and pragmatic knowledge. The inferences are 
consequently contextual and cannot be generalized, but they bring together several 
dimensions and aspects of classroom management that can be transferred – 
reflexively and carefully – to similar contexts. I would argue that an important 
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strength of MR in educational research is its ability to combine emic and etic 
viewpoints and reasoning, thus reflecting the complexity of the educational real-life 
context (e.g., Mishra, 2019; Rosenberg & Koehler, 2015). MMR findings and results 
are seldom coincident; rather, they can be both divergent and contradictory and 
provide few unambiguous answers. Here, I cite Article 2 as a relevant example. It 
deals explicitly with statistical minority-majority issues by pointing out that although 
most pupils benefit from using adaptive technology, the situation is actually quite the 
opposite for a few of them. For teachers who want to translate research into practice, 
such nuances can be vital knowledge. The emic viewpoints of the pupils can also 
contribute contextual knowledge about how this type of technology can best be 
implemented and what pitfalls should be avoided. An important methodological 
implication of this thesis is therefore that various methodological approaches to 
educational research should be perceived as mutually complementary instead of being 
ranked in an order that purports to determine some being more valuable than others.  
Throughout the thesis, contextual classroom management has been understood as 
purposeful actions and strategies, and an important contribution of the study is that 
some teachers see challenges where others see opportunities. Teachers’ different 
understandings of what comprises purposeful actions and strategies seem to be rooted 
in their digital competence, but where do we go from there? As noted in Article 1, it 
is paradoxical that a certain level of digital competence is needed to understand why 
digital competence is important. This is a major challenge for teachers who have low 
digital competence and are less able (or even unable) to integrate technology into 
their purposeful actions, strategies, and comprehensive pedagogical practices. 
However, it is also difficult for school leaders and school owners to understand how 
to manage teachers who are not digitally competent. The transition to the 1:1 learning 
environment and the implementation of Fagfornyelsen makes it urgent to identify 
workable solutions for comprehensive professional development that integrates the 
use of ICT. The experiences from Studies 2 and 3 and the findings from the review 
give us reason to recommend small-scale interventional studies or action research in 
local contexts as a starting point for professional development. Such studies provide 
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an opportunity to start where teachers are and mediate and support their desired 
development, in line with the local context and teachers’ perceived needs. Such 
studies also provide the research community with valuable insights into the 
continuously developing field of practice, which can further inform large-scale 
programs for professional development and teacher education programs in general. 
Implications for Practice 
An obvious implication from the findings of this thesis is that teacher education 
programs have an extensive responsibility to prepare pre-service and beginning 
teachers for the flexible and complex classroom management and teacher role that the 
educational policy framework expects them to handle. Student teachers and 
beginning teachers appear to be generally positive and prepared to integrate 
technology into their teaching and learning activities (Fook et al., 2011; Gao et al., 
2011; Geeraerts et al., 2018; Jordan, 2011; Sime & Priestley, 2005). However, 
leading and managing highly complex 1:1 learning environments requires more than 
basic digital skills (Røkenes & Krumsvik, 2016). Even if teacher education programs 
already use a number of approaches to ICT training (Røkenes & Krumsvik, 2014), it 
appears to be increasingly important that this training be integrated into professional 
development as a whole, so that both pre- and in-service teachers can benefit. The 
findings of this study imply that teacher education programs should aim to focus on 
classroom management as contextual practices, preparing prospective teachers for 
identifying and making use of actions and strategies they actively consider purposeful 
in a given context. 
We also find reason to address the tension between teachers who thrive in high-
complexity learning environments and those who do not, since this tension implies 
that school leaders, school owners, and teachers themselves have to manage a balance 
between individual and collective teacher autonomy. Some teachers request collective 
and standardized rules, rituals, strategies, and actions for classroom management and 
learning practices (especially in 1:1 learning environments), while others believe that 
teachers must be free to make their own choices. It can be difficult for school owners 
and principals to balance such fundamentally different and contrasting needs and 
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requests. We therefore encourage school leaders to use the professional community of 
teachers to discuss purposeful strategies and actions for practice in line with 
pedagogy and the new curricula instead of discussing the extent to which rules and 
rituals should be standardized and applied to all. The intention of this 
recommendation is not to warn against rules and routines. Rules, routines, and 
procedures do not need to be controlling and standardizing, and they can help create 
and maintain structure in pupils’ learning lives. The intention is rather to encourage a 
focus on rules, routines, actions, and strategies that is grounded in purposefulness and 
supports teachers’ pedagogical practices and pupils’ learning, as opposed to being 
grounded in controlling behaviour. 
We also suggest that teachers learn from one another. Learning across generations 
and practices can fuel new perspectives and contribute to an increased understanding 
of the experiences, challenges, and knowledge of others (Gao et al., 2011; Geeraerts 
et al., 2018). The development of professional practice is not merely about change; it 
is also about identifying and refining what already works (Robinson, 2018). 
Innovative teaching and learning methods, including the use of ICT, do not always 
work as intended (e.g., Abulibdeh, 2013); nor are traditional teaching and learning 
methods necessarily less efficient than more innovative ones. We suggest that 
teachers should be encouraged to discuss, verbalize, and justify their pedagogical 
practices to demonstrate the purposefulness of their choices, strategies, and actions. 
Discussions and reflections revolving around the purposeful actions of teachers could 
help mediate professional development in complex learning environments. 
Teachers’ choices and use of tools affects pupils’ learning. Investments in technology 
have implications for teachers’ choice of teaching methods, and, in the Norwegian 
context, teachers have a legal right to use teaching and learning methods that accord 
with their professional autonomy. This thesis therefore encourages school owners, 
school leaders, and authorities to discuss the investment in technologies and teaching 
materials with the teachers intended to use them.  
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Implications for Policy 
The framework for the new reform (including PfDK) has broad political support and 
implies a new comprehensive and complex teacher role. If teachers are expected to 
lead and manage highly complex learning environments and processes in which the 
use of technology is integrated, they must have the time and resources needed to 
continually develop their teaching and classroom management role at both the pre- 
and in-service phases. Discussions about measuring and ranking pupils’ basic skills, 
competence, and learning have characterized Norwegian school policy for the past 20 
years and reflect both ideological perspectives and political sympathies. 
Implementing new educational policies takes time, and one implication of the 
findings of this study is that teachers and schools will need time to adjust to new 
policies in line with the new curricular reform and the PfDK framework. It is not our 
intention to advise against emphasizing and measuring pupils’ basic competence, as 
through the use of national tests; the intention is rather to suggest that the findings 
and results should be interpreted in light of the extensive changes the Norwegian 
educational community is undergoing and that caution should be exercised in 
drawing hasty conclusions. Basic competence is a prerequisite for further learning 
and for pupils’ ability to master their lives, and it is therefore important to monitor the 
long-term effects of educational development and changes. However, we still suggest 
that politicians be patient during the transition phase and not use potential short-term 
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Introduction
Despite heavy investments by national and local authori-
ties to make the latest educational technologies available 
at education facilities internationally and in Norway, there 
has been a lack of uptake in teachers’ utilization of such 
technologies both in Norway (Krumsvik et al. 2013) and 
internationally (Cuban, Kirkpatrick & Peck, 2001; Tamim et 
al. 2011; OECD 2015; Escueta, Quan, Nickow & Oreopoulos 
2017). One of the reasons for this situation is mentioned in 
the PISA study, Students, Computers and Learning, which 
reveals that: “(…) we have not yet become good enough 
at the kind of pedagogies that make the most of technol-
ogy” (OECD 2015, p. 5). At the same time research into 
computer literacy and educational use of Information and 
Communication Technology (ICT) has exploded in recent 
years, but there is less documented research into how new 
technologies influence general classroom management. 
Classroom management means how teachers manage to 
create a good learning climate in classroom settings and 
facilitate both academic and social-emotional learning 
among the students (Evertson & Weinstein 2006). In such 
classrooms contexts teachers’ fear of losing authority and 
control over their classrooms, has notably been pointed 
out as a challenge in ICT-related classroom management 
matters (Bolick & Bartels 2015, Bolick & Cooper 2006). 
Despite being suggested as especially prominent in ICT 
environments, opportunities and challenges for teachers 
to create and maintain fruitful learning environments 
have been discussed and researched for decades (Brophy 
2006). Teachers’ professional practice, their relations with 
their students and matters regarding authority are thus 
at the core of classroom management issues in general. 
This might give reason to believe that computers and 
other technologies not only initiate new challenges and 
opportunities for classroom management, but could also 
reawaken more general matters by challenging the tradi-
tional and culturally internalized ways in which they have 
RESEARCH
The Relationship Between Teachers’ Perceived Classroom 
Management Abilities and Their Professional Digital 
Competence
Experiences from Upper Secondary Classrooms. A Qualitative Driven Mixed Method Study
Synnøve Moltudal*, Rune Krumsvik†, Lise Jones†, Ole Johan Eikeland‡ and Burke Johnson§
The aim of this study was to examine teachers’ professional digital competence and classroom  management 
experiences with a qualitatively driven Mixed Method Design. The qualitative part of the study is based 
on interviews, focus groups, observations and quasi statistics. The first part of the study aims to examine 
these qualitative experiences and associations with a quantitative survey (N = 2579). The  quantitative data 
examines the strength of the associations and the qualitative data show the nature of those  associations 
with regard to upper secondary teachers’ professional digital competence and their  classroom  management 
abilities in ICT dense classroom environments. The SMIL-study was conducted in seven counties in Norway 
from 2012 to 2013. The qualitative part with observational data were analyzed in relation to the other 
qualitative data (interviews and focus groups) and then in relation to the quantitative part of the 
study. This part shows how teachers, school owners, school leaders and students perceived a relationship 
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been dealt with throughout the years. The relationship 
between ICT and classroom management might thus be 
complex and intricate, implying structural, cultural, peda-
gogical and social perspectives on teachers’ professional 
practice and student learning outcomes.
Examples from classroom research suggest that some 
teachers have been ‘frontrunners’ in the use of educational 
technology due to their own digital competence and abil-
ity to identify and make use of its pedagogical potential 
beyond the ability of a normal teacher (Wasson & Hansen 
2014). They seem to possess a high level of digital com-
petence, which influences their ability and willingness 
to implement ICT more or less seamlessly in their own 
teaching and learning practices, assessment practices, 
administrative workflow and thus also in their classroom 
management practices (Wasson & Hansen 2014). However, 
more research is needed into the relationship between 
teachers’ professional digital competence and their class-
room management, and the SMIL-study presented in this 
article aims to fill some of this gap in the research field. 
Such research-based knowledge on whether, how and why 
teachers’ professional digital competence is related to 
their classroom management practices may give us more 
insight into ICT classroom complexity.
The SMIL1 study is the largest ICT study carried out in 
upper secondary schools in Norway. It involved 17,529 
students and 2,477 teachers, as well as school owners, 
school leaders and representatives from student councils 
and the Norwegian Student Organization. This mixed-
methods study was conducted from 2012 to 2013 in seven 
counties in Norway with a (1:1)2 technology density in 
all classrooms. Some of the rationale for the study was 
to examine ICT and learning outcome both qualitatively 
and quantitatively, and based on the assumptions that: “At 
times we aim to explore and discover, and at other times 
we aim to test and confirm” (Hesse-Biber & Johnson 2016, 
p. 46). The qualitative part has a multilevel perspective 
and aims to examine how school leaders (macro level), 
teachers (meso level) and student representatives (micro 
level) describe the relationship between teachers’ profes-
sional digital competence, student-teacher relations and 
their classroom management practices. This multilevel 
perspective aims to capture a more holistic understand-
ing of such phenomenon addressed in this study. The 
quantitative part examines if the qualitative relationships 
holds beyond the local setting and the strength of these 
relationships. The main objective of this paper is therefore 
firstly to explore teachers’ experiences with classroom 
management and professional digital competence in tech-
nology rich classrooms and secondly to examine (test) the 
relationship between teachers’ classroom management 
and their professional digital competence. In this paper, 
we will focus mainly on the qualitative data followed up 
by quantitative data from SMIL in a QUAL-quan-design 
(qualitative driven sequential design, Schoonenboom & 
Johnson 2017).
The research questions examined are:
RQ1. How do teachers, school leaders and student 
representatives describe the relationship between 
teachers’ professional digital competence, student-
teacher relations and their classroom management 
practices?
RQ2. Is there a statistical relationship between 
upper secondary teachers’ professional digital 
competence and their classroom management?
RQ3. How can one explain the observed relation-
ship between upper secondary teachers’ profes-
sional digital competence and their classroom 
management practices?
Our Mixed Methods Philosophical Paradigm
We relied on dialectical pluralism (DP) (Johnson, 2015) in 
multiple places in this research study as we attempted to 
listen to and dialogue with multiple theories, conceptual 
frameworks, paradigms and participant perspectives. As 
a philosophical theory, DP justifies the interaction and 
dynamic combining of differences into new wholes. DP 
requires deep understanding of the different positions 
and search for balances and new syntheses. DP tends to 
use a “both-and” logic (i.e. parts of both theories might 
be useful) rather than an “either-or logic” (where one 
must only use either theory A or theory B). In a mixed-
methods research study, one often interacts with dif-
ferent theories, ontologies, epistemologies, axiologies, 
methods, methodologies and so forth, and the research 
team must carefully consider the differences and con-
struct thoughtful and useful syntheses (Johnson 2015). 
On this basis, we applied an exploratory, sequentially 
mixed-methods design (Creswell & Clark, 2011; Fetters, 
Curry and Creswell 2013). The coherence between the 
quantitative –and the qualitative findings in the study 
can be described as expansion where the quantitative 
data show the strength of associations and the qualitative 
findings show the nature of those associations ( Fetters 
et al. 2013).
Conceptual Framework
Despite being suggested as the variable with the most 
impact on student learning outcomes (Marzano, Marzano 
& Pickering 2003), skills associated with classroom man-
agement are mostly studied and disseminated within spe-
cific separate curricula areas (Morine-Dershimer 2006). 
Identifying and comprehensively understanding the field 
of classroom management is thus a complicated task 
(Evertson & Weinstein 2006, Wubbels 2011, Emmer & 
Sabornie 2015, Postholm 2013) and the ICT perspective 
adds new layers of complexity to matters of classroom 
management (Bolick & Bartels 2015). Nevertheless, teach-
ers and school leaders worldwide are currently struggling 
with how to deal with the fact that students are living 
digital lives, constantly communicating with others, even 
while in class. On-line access to a world of information, 
knowledge, entertainment and communication may 
enrich and enhance student learning processes, but such 
access may also serve as new venues for non-academic 
activities, either supplementing or replacing the old ones. 
Sana, Weston and Cepeda (2012) found that such non-
academic activities as “(…) multitasking on a laptop poses 
a significant distraction to both users and fellow students 
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and can be detrimental to comprehension of lecture con-
tent” (p. 24).
Although the field of educational computer technology 
has been extensively researched during the last two dec-
ades, it is difficult to find peer reviewed empirical research 
documenting how the introduction of technology and ICT 
affects classroom management directly (Bolick & Bartels 
2015, Bolick & Cooper 2006), especially in upper second-
ary education. One can find some studies dealing with 
this relationship indirectly and we also find some authors 
who use other terms than classroom management. E.g. 
a commonly used term is classroom orchestration, which 
seems to highlight the complexity of teaching in today’s 
digitized classroom. However, only a few studies from 
lower secondary school represent what seems to be the 
pervasive challenge across school levels and subjects: 
Classroom management in ICT environments requires 
(and may over time contribute to) a form of teacher resil-
iency that enables changes in pre-computer classroom 
strategies and pedagogy (Nielsen, Miller, & Hoban 2015), 
but teachers tend to stick to known and established teach-
ing methods, despite being aware of the benefits of using 
ICT (Kretschmann 2015). Such a structure can contribute 
to a self-reinforcing spiral of preservation of old and famil-
iar practices. It thus seems paradoxical that digital com-
petence and overarching matters of ICT are often dealt 
with as a separate unit, not fully integrated into ongoing 
discussions about teachers’ professional development and 
issues concerning classroom management in general. In 
this paper, we aim to explore this structure, theoretically 
and empirically. By illuminating mainly qualitative experi-
ences and descriptions, but also quantitative relations, we 
contribute to a deeper understanding of the challenges 
that teachers face in managing their ICT classrooms.
We will further elaborate on our understanding of the 
two main concepts discussed in this paper, classroom 
management and digital competence, and thus show 
how they theoretically may be mutually interwoven (and 
related to other variables). By doing this we also imply that 
skills and competences related to teachers’ professional 
digital competence and classroom management may be 
partly overlapping. In the results section, we first present 
some key findings from the qualitative analysis, explor-
ing the complexity that arises as matters of classroom 
management and matters of digital competence merge 
in technology-dense classroom environments in upper 
secondary schools. Secondly, we present statistical analy-
ses, suggesting a quantitative relationship between upper 
secondary teachers’ professional digital competence and 
their classroom management. In the integrated results 
section, we aim to outline some core findings on how the 
different stakeholders and their perspectives contribute 
to inform the research questions.
Classroom management: From behavioral to relational 
approaches
Classroom management has a broad impact on student 
learning outcomes and is a developing and pluralistic field 
of inquiry that has been influenced by the shifting tradi-
tions of general educational research throughout history 
(Evertson & Weinstein 2006, Brophy 2006). When intro-
duced in 2006, the Handbook of Classroom Management: 
Research, Practice, and Contemporary Issues extensively 
reviewed and mapped out research associated with class-
room management and filled an existing knowledge gap 
(Wubbels 2011). Drawing on the work of Kounin (1970), 
Brophy (1988, 1989), Doyle (1986) and Watson & Ecken 
(2003), classroom management was defined as “the 
actions teachers take to create an environment that sup-
ports and facilitates both academic and social-emotional 
learning” (Evertson & Weinstein 2006). This definition 
marked a shift by stating that how a teacher achieves order 
is as important as whether a teacher achieves order, and 
that classroom management not only seeks to establish 
and sustain order for the purpose of meaningful academic 
learning, it also aims to enhance students’ social and 
moral growth (Nucci 2006, Fallona & Richardson 2006). 
The second edition of Handbook of Classroom Manage-
ment (Emmer & Sabornie (Ed.) 2015) further contributed 
to the field of classroom management by reviewing addi-
tional and new research and elaborating on the complex-
ity of classroom management issues by identifying how 
strongly they are interlinked with other matters (both 
instructional and non-instructional) relating to teacher 
professional practices.
Behavioral approaches have been closely associated 
with classroom management throughout the history of 
education, but even as well-researched tools, they can be 
used either skillfully or clumsily (Landrum & Kauffman 
2006). According to Landrum & Kauffman, skillful use of 
behavioral tools should thus be based on knowledge of 
the principles that make them work, thereby supporting 
autonomy instead of forming a controlling and frustrating 
classroom environment. Positive behavioral approaches, 
such as reward, could potentially enhance emotion and 
on-task behavior, but can also affect the long-term inner 
motivation of students (Reeve 2006). Awareness of the lim-
itations regarding behavioral approaches has contributed 
to a paradigm shift in favor of approaches that emphasize 
self-regulation and trusting, caring relationships between 
teachers and students. Following dialectical pluralism, we 
believe that both of these paradigms/perspectives contain 
some truth value and both can help educational practice. 
When put into dialogue, both of the above-mentioned 
perspectives contribute to the understanding of educa-
tional matters as complex. For example, they pinpoint 
how even extensively researched approaches and meth-
ods may have unforeseen short-term and long-term con-
sequences in new or even slightly altered contexts.
Brophy (2006) advocates that classroom management 
is not an end in itself, but a means for creating and main-
taining any given optimal learning environment. He thus 
implies that understanding the contextual nature of class-
room management is an important skill for a teacher, 
and he further emphasizes how classroom management 
must be perceived in close relation to student socializa-
tion in addition to disciplinary interventions. Ecological 
approaches to educational research are much in line 
with dialectical pluralism and view classrooms as tangi-
ble dynamic ecologies, without which there would be 
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no classroom in classroom study or classroom teaching 
(Doyle 2006). Wubbels et al. (2015) note that the behavior 
of teachers and students mutually influence each other. In 
a meta-analysis of more than 100 studies, Marzano et al. 
(2003) found that the quality of teacher-student relations 
is the keystone for all other aspects of classroom manage-
ment. Elias & Schwab (2006) argue that social and emo-
tional learning and effective classroom management are 
two sides of the same coin as students’ self-control and 
responsibility are the ultimate goals of education. They 
advocate the teachers’ responsibility to provide students 
with useful tools to enable students to build their own 
future. Gettinger & Kohler (2006) adds to this understand-
ing by advocating that classroom management requires a 
sophisticated insight into what students need in order to 
understand the academic content, and that teachers must 
be able to connect curricula content to the experiences 
and backgrounds of diverse learners. Equity in society will 
be mirrored in schools, as morality in social relations is sit-
uation-specific and not fixed for good. Classroom manage-
ment must thus be in tune with the real world and debate 
and dialogue related issues in the classroom (and outside) 
(Brantlinger & Danforth 2006). Bear (2015) proposes to 
integrate the ecological, behavioral and social-emotional 
learning perspectives of classroom management into an 
authoritative discipline approach. Studying classroom 
management in specific discourses, focusing on specific 
areas and curriculum, thus enriches general educational 
research. However, it also narrows the dissemination of 
such research because it tends to be published in books or 
forums that focus on the separate curricula area (Morine-
Dershimer 2006).
Teaching and learning as cultural and social processes
Socio-cultural approaches to teaching and learning view 
classrooms as unique communities with their own core 
characteristics, where learning is related to the use of spe-
cific artifacts and tools. Such approaches entail a paradigm 
shift from teacher authority and control to shared control 
and responsibility, inspired by the thoughts of Dewey 
( Watson & Brattistich 2006, Schwab & Elias 2015). Given 
that teaching and learning are cultural processes, they 
must include and reflect diversity (Gay 2006) and, within 
the socio-cultural approach, the creation of inclusive and 
supportive classroom environments is a cornerstone of 
teachers’ pedagogical repertoire (Lothan 2006). Active 
learning methods, such as project-based learning, regards 
teachers as guides and facilitators, and  Mergendoller, 
Markham, Ravitz & Larmer (2006) explain how a suc-
cessful project brings students and teachers together as 
partners and enhances students’ metacognitive reflection. 
However, such perspectives make the five aspects of class-
room management (engagement, curriculum, relation-
ships, development and discipline) and the principles that 
follow them less clear (Hickey & Schafer 2006).  Brophy 
(2006) elaborates on similar perspectives, noting how a 
shift from a (passive) teacher-centered classroom to an 
(active) student-centered classroom has instructional and 
managerial implications. He suggests that it has become 
increasingly important to identify intended student learn-
ing outcomes first, and to design learning activities (and 
reflectively acknowledge what specific activities imply 
about desired student roles) thereafter. The learning pro-
cess benefits from stating clear expectations and helping 
students understand what to do and why (autonomy sup-
port). Such goal-oriented teaching and learning activities 
imply deliberate pedagogical reflection on the choice of 
educational tools, and how such tools are implemented 
in teaching, learning and assessment methods. However, 
most research on managing secondary school classrooms 
is conducted in the fields of special education and school 
psychology, which focus on disruptive and acting-out 
adolescents. Emmer & Gerwels (2006) thus call for more 
knowledge on how to manage the classroom environment 
in secondary schools to enhance students’ academic and 
social learning. In summary, one can say that dynamic 
classroom management requires a comprehensive and 
profound educational reflexivity that enables teachers 
to flexibly facilitate student academic and social learning 
processes based on specific needs in specific contexts.
However, studies of teacher personal characteristics 
have revealed that teachers who remain in their job tend 
to maintain higher levels of self-efficacy and positive emo-
tions, despite agreeing with teachers who leave their job 
because of the challenges of classroom management and 
teaching (Hong 2012, Bullough, Jr. & Richardson 2015). 
Such findings contribute to the understanding of a general 
relationship between teachers’ skills and competencies 
and their ability to manage their classroom successfully. 
Other studies indicate that assumptions teachers hold 
about students shape their classroom management judge-
ments and practices, and that in-service teachers generally 
focus on rule-setting, enforcement and “crime control” 
(Bullough, Jr. & Richardson 2015). Hoy & Weinstein (2006) 
identify contrasting views on what constitutes good class-
room management: Students identify caring relationships 
and mutual respect as fundamental for social and aca-
demic development, whilst teachers generally believe that 
such relationships and respect must be earned in advance. 
Such contrasting views may lead to a downward spiral of 
mistrust (Sheets & Gay 1996). However, many traditional 
classroom practices are teacher-centered and favor direct 
instruction methods. Such practices might hold certain 
assumptions about the interplay between teacher author-
ity and student behavior, which might not be sufficient 
nor expedient in the face of contemporary issues relating 
to educational use of ICT.
Teacher roles and competencies in the ICT environment
In recent decades, several researchers and academics have 
addressed issues relating to educational use of comput-
ers and other technologies. Both theoretical and empiri-
cal contributions have revolved around the influences 
that such tools could (or should) have on students’ social, 
moral and academic learning outcomes. Important con-
tributions on the concepts of computer literacy, media 
literacy, digital literacy and digital competence have been 
made since the 1990s. The teacher’s role as a facilitator 
who must contextualize the use of ICT tools is strongly 
emphasized in the ICT field, which implicitly connects 
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digital competence to classroom management. However, 
there is general agreement that the effective use of tech-
nology in teaching and learning practices is aligned with 
the general paradigm shift towards socio-cultural con-
structivist behavior and student-centered methods (Säljö 
1999). Teachers who fear loss of control may experience 
such a paradigm shift as destabilizing and threatening 
(Bolick & Bartels 2015, Hickey & Schafer 2006, Brophy 
2006); taking the perspective of dialectical pluralism and 
rejecting an either-or perspective, one can be informed by 
both of these paradigms. In both pre-service and in-ser-
vice teacher training, there seems to be a general lack of 
awareness of the dynamics, vitality and diversity of class-
room management (Evertson & Weinstein 2006). The con-
cept of classroom management seems to be out of fashion, 
and academics and researchers tend to prefer phrases that 
elucidate the aims of classroom management rather than 
its techniques (Wubbels 2011). Standardized and inter-
nalized classroom management understandings are thus 
often adapted to a teacher-centered practice, associated 
with behavior management and sets of rules. However, 
the introduction of ICT tools in teaching and learning 
activities challenges the premises on which institutional-
ized solutions to behavioral issues are built. Ultimately it 
even challenges what really constitutes concepts such as 
classroom environment, learning, inclusion, relationships 
and behavioral issues as technologies offer additional 
(digital) venues and thus possibilities and limitations for 
managing teaching and learning activities. It would be 
interesting to further explore what might happen when a 
layer of ICT complexity is added to a static “crime-control” 
pre-understanding of classroom management.
Several different positions and studies, dealing with dig-
ital competence and ICT in teaching and learning, share 
the assumption that teachers’ professional digital compe-
tence is more complex than digital competence in other 
occupations and among average citizens. It is therefore 
important to be aware of the complexity of professional 
digital competence and its relation to teachers’ self-effi-
cacy. According to Krumsvik, “Digital competence is the 
individual teacher’s proficiency in using ICT in school with 
good pedagogical judgement, and his/her awareness of its 
implications for learning strategies and the digital Bildung 
of pupils” (Krumsvik, 2012, p. 466). A recent study from 
Krumsvik et al. (2016) shows that demographic, personal 
and professional characteristics, such as a teacher’s age, 
work experience, gender, screen time and ICT education 
predict teachers’ levels of professional digital competence 
in upper secondary school to a certain degree.
Based on the national curriculum in Norway (LK06) 
(Kunnskapsdepartementet 2006), we can generally say that 
teachers need generic digital competence when they are 
mastering general skills and knowledge of educational tech-
nology in the digital learning environment; they need sub-
ject didactic digital competence when they apply their digital 
competence to subjects; and, finally, they need professional 
digital competence which includes (but is not limited to) 
elements that occur outside the teachers’ teaching but are 
simultaneously within the teaching profession. A national 
framework for teachers’ professional digital competence 
(PfDK) in school was implemented in 2017 (Center for 
ICT in Education) and in the general plans for all kinds of 
Norwegian teacher education. National educational author-
ities also expect PfDK to influence all aspects of teachers’ 
professional development (in-service training) in the future 
and is already offered as 5–10 ECTS in-service courses in 
many municipalities and counties by the school owners.
However, these are very general descriptions and there 
seems to be a gap between the arena of formulation and 
the arena of realization when it comes to this issue, due 
to stakeholders having different interpretations of digital 
competence. Teachers therefore often perceive ICT and 
educational technology differently than intended in the 
policy documents. In the SMIL study, we explored the 
arena of realization through multiple lenses (dialectical 
pluralism and mixed-methods research) by mapping out 
qualitative and quantitative relationships between teach-
ers’ professional digital competence and their classroom 
management. The context examined in this paper is thus 
Norwegian, and it is important to bear in mind that dif-
ferent ICT policies in different countries influence our 
perception of how to define teachers’ professional digital 
competence based on its connection to curricula. Similar 
awareness of context also applies to the understanding 
of classroom management. To enable international out-
comes to be compared, the OECD report Assessing the 
Effects of ICT in Education (OECD, 2009) and its framework 
were used as a starting point in the SMIL study so that 
national (and maybe international) indicators for ICT use 
in school could be developed.
Methodology
In this study we aimed to mainly explore and discover 
(qualitatively), and then test and confirm (quantitatively). 
The reason for this is to avoid the well known criticism 
against qualitative research where it is questioned if the 
inductive standpoint holds beyond the local setting. 
Therefore we also apply quantitative data to examine 
the qualitative relationships statistically (Hesse-Biber & 
 Johnson 2015). In this way we examined if the quanti-
tative data show the strength of associations and if the 
qualitative findings show the nature of those associations. 
To achieve this we decided to use an QUAL-quan (qualita-
tive driven sequential design, Schoonenboom & Johnson 
2017) which means that it is a qualitative dominant Mixed 
Method study. More concrete it is an exploratory, sequen-
tially mixed-methods design for this study to be able to 
answer the research questions (Creswell & Clark, 2011; 
Fetters, Curry and Creswell 2013). This type of research 
design implies a linking of the different qualitative and 
quantitative elements in the design and in the analyses, 
so that they will supplement one another and provide a 
more holistic idea of the research area. More specifically, 
the sequential design means that the different phases 
build on each other and “In an exploratory sequential 
design, the researcher first collects and analyzes qualita-
tive data, and these findings inform subsequent quanti-
tative data collection” (Fetters et al. 2013, p. 2136). This 
implies a form of integration through methods, applying 
Integration through building which “occurs when results 
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from one data collection procedure informs the data col-
lection approach of the other procedure, the latter build-
ing on the former. Items for inclusion in a survey are built 
upon previously collected qualitative data that generate 
hypotheses or identify constructs or language used by 
research participants” (Fetters et al. 2013, p. 7) which this 
study applied. Furthermore, we carried out an integration 
at the interpretation and reporting level, applying narra-
tive where both qualitative and quantitative results are 
reported in the same article in different sections through 
the contiguous approach (Fetters et al. 2013). The coher-
ence between the qualitative and quantitative findings are 
mainly based on confirmation and partly on expansion in 
this article (Fetters et al. 2013).
Participants
We selected the interview participants, focus group par-
ticipants and teachers and students for classrooms obser-
vations based on purposeful selection (Maxwell 2005) 
and included 30 school owners, school leaders, county 
politicians, teachers and the student organization from all 
public upper secondary schools in the seven counties in 
the Eastern Norway County Network. The online survey 
was completed by the 2579 teachers in the Eastern Nor-
way County Network where the quasi-statistics (Maxwell 
2005) in this study is related to the qualitative part, and 
the regression analysis is related to the quantitative part.
Instrumentation
In this paper, the focus is on teachers’ experiences with 
the relationship between classroom management and 
teachers’ individual professional digital competence. To 
enable us to evaluate these relationships, we needed to 
develop a number of indicator areas of the schools’ con-
tribution (e.g. teachers’ competence, learning climate, 
etc.) and indicator definitions, as Pelgrum (2009) implied 
above, and teachers’ individual professional digital com-
petence is one such indicator area and indicator defini-
tion. Following analyses of relevant policy documents 
and literature reviews, six indicator areas were considered 
significant. These were primarily based on recommenda-
tions from the framework created by Kikis, Scheuermann 
and Villalba (2009), which can be found in the above-
mentioned OECD report. Previous research findings and 
suggestions from our employer, Norwegian Association of 
Local and Regional Authorities (KS), were also important 
when developing the indicator areas.
The six indicator areas of the school contribution are 
implementation strategies, access to PCs, curriculum and 
competence improvement, infrastructure to support learn-
ing, degree of ICT use in teaching and educational ICT activi-
ties (pupils). In the SMIL study, all six indicators areas were 
explored with a number of relevant groups. In this paper, 
however, we concentrate on teachers’ experiences with 
classroom management and their individual digital com-
petence. Indicator definitions were developed based on 
the indicator areas identified. These were rooted in well-
established, distinguished theory, and the mixed-methods 
design that was utilized in the wider study ensured that 
we also maintained a broad empirical foundation. The 
indicator definitions were then used when developing the 
instruments for collecting information. They were divided 
into operationalized indicator definitions, which means 
that they could potentially be used again when monitor-
ing similar phenomena in the future.
In the wider SMIL study, both qualitative and quantita-
tive data were collected and analyzed. The data were col-
lected in sequences, and one of the important goals of the 
SMIL study was to place equal emphasis on both types of 
data and combine them in the analyses (Johnson 2015).
Qualitative Instrumentation
The qualitative part of the study is based on interviews, 
focus groups, observations and quasi statistics.
More specifically, the informants were asked demo-
graphic questions and questions from six categories based 
on the framework of Kikis, Scheuermann & Villalbas 
(2009), which aimed to outline a holistic perspective of 
the use of ICT in the upper secondary schools in the study. 
These categories were 1) implementation strategies, 2) 
resources, 3) curricula and in-service training, 4) infrastruc-
ture for learning support, 5) teaching, and 6) learning. We 
focus in this paper on indicator 3, 5 and 6. These are in 
line with the focus in the research questions of the paper 
and to answer the qualitative part of the research ques-
tions, interview-guides, focus-group guides and observa-
tion-schemes were developed as well as quasi statistics 
applied (Maxwell 2005). This kind of methodical triangu-
lation was applied to enhance the internal validity of the 
qualitative part of the study as underlined by Merriam and 
Tisdell (2016): “With regard to use of multiple methods of 
data collection, for example, what someone tells you in an 
interview can be checked against what you observe on site 
or what you read about in documents relevant to the phe-
nomenon of interest (Merriam and Tisdell, 2016, s. 245). 
Below we will describe this in more detail.
Observational data
While these observational data examined the nature of 
teachers’ experiences and associations, the quantitative 
data examined the eventually strengths of associations 
attached to the research questions. Therefore, “Observa-
tional data represent a firsthand encounter with the phe-
nomenon of interest rather than a secondhand account 
of the world obtained in an interview” (Merriam &  Tisdell 
2016, p. 137). The observational data in this paper is 
based on 10 classrooms observations (120 minutes each) 
in the subjects Norwegian, English and Mathematics over 
2 weeks among pupils in 1st grade in upper secondary 
school (16–17 years old). In addition we had 6 classrooms 
observations (180 minutes each) in the subject Natural 
Sciences over 8 weeks (2nd grade, 17–18 years old).
The observations were based on Observer as participant 
(Merriam & Tisdell, 2016) and also based on the frame-
work from Kikis, Scheuermann and Villalba (2009). We 
applied extensive use of field notes in the observations 
based on the assumptions that “writing field notes is an 
onerous task, but field notes constitute the basis for data 
upon which the study is based: no field notes, no data” 
(Schensul & LeCompte, 2013, p. 20).
Moltudal et al: The Relationship Between Teachers’ Perceived Classroom Management 
Abilities and Their Professional Digital Competence
86  
We followed Taylor and Bogdan (1984) suggestions for 
recalling data:
•	 Pay attention
•	 Shift from a “wide angle” to a “narrow angle” lens— that 
is, focusing “on a specific person, interaction, or activ-
ity, while mentally blocking out all the others” (p. 54)
•	 Look for key words in people’s remarks that will stand 
out later
•	 Concentrate on the first and last remarks in each con-
versation
•	Mentally play back remarks and scenes during breaks 
in the talking or observing
The observational data were then analysed in relation 
to the other qualitative data and then in relation to the 
quantitative part of the study.
Semi-structured interviews and focus groups
We carried out a large amount (30) of interviews in this 
study and a research interview can be described as “A con-
versation with a structure and a purpose; it involves care-
ful questioning and listening with the purpose of obtain-
ing thoroughly tested knowledge” (Kvale 2007, glossary). 
The semi-strucured interview guides (Kvale & Brinkmann, 
2009) we developed for these research interviews were 
based on the Kikis, Scheuermann and Villalba’s (2009) 
framework and the research questions. This had seven sec-
tions, including demographic data, digital competence, 
approaches to digital educational resources and compli-
ance between classroom management and digital com-
petence. Some of the main findings relating to classroom 
management and digital competence are reported here 
as they are most relevant for the research questions and 
discussion in this paper. For a full description of all the 
results, see Krumsvik et al. (2013, 2016).
The same procedure were carried out also for the inter-
view guides for the 3 focus groups interviews (Krueger 
& Casey 2009; Silverman 2009). Focus groups followed 
Krueger and Casey’s (2009) characteristics: “People who 
possess certain characteristics, provide qualitative data 
in a focused discussion to help understand the topic of 
interest” (p. 6). We carried out focus group interviews with 
the project group for the SMIL-project (90 minutes), voca-
tional school teachers (90 minutes) and the student coun-
cil at one school (90 minutes).
We carried out semi-structured interviews (30 minutes 
each) with 9 school owners, 3 county politicians, 1 county 
education manager, 1 representative from the national 
school organisation (KS), 8 school leaders, 7 teachers 
and 1 (45 min.) with the leader of the national student 
organization.
We carried out 3 focus group interviews (90 minutes 
each) with the project group of the study (3 teachers and 
2 leaders), vocational study teachers (5 teachers) and the 
student council at one school (5 students). The reason 
combining teachers both from vocational program and 
teachers from academic programs in our focus group 
interviews, is based on the fact that the total amount 
of teachers in the survey part of SMIL-study (N = 2579) 
showed that 48% came from vocational programs and 
52% from academic programs. So that was the reason 
for having both vocational and academic teachers in the 
focus group interviews.
We transcribed the interview material ourselves and 
Merriam and Tisdell (2016) state: “There are great benefits 
to transcribing the interview yourself, not least of which 
is increasing your familiarity with your data” (p. 132). We 
analyzed the interviews based on Creswell’s (2013) data 
analysis spiral which underlines the need to “Immerse 
yourself in the details, trying to get a sense of the inter-
view as a whole before breaking it into parts” (p. 183). And 
Merriam and Tisdell (2016) describe this in the following 
way: “Involves consolidating, reducing, and interpreting 
what people have said and what the researcher has seen 
and read – it is the process of making meaning” (p. 202).
We analyzed the interview data in line with Merriam & 
Tisdell (2016) recommendations where we applied Kvale 
& Brinkmann (2009) concept driven coding based on the 
aforementioned indicators (3 and 6) framework from 
Kikis, Scheuermann and Villalba (2009). We have further 
applied an abductive approach in the analysis which is 
based on “Categories are conceptual elements that “cover” 
or span many individual examples of the data you previ-
ously identified” (Merriam & Tisdell, 2016, p. 206) and 
related to theoretical lenses of the study, the quantitative 
part to the research questions.
This establish a good coherence between the qualitative 
and quantitative parts, items for inclusion in the quantita-
tive survey were built upon these qualitative data.
Quantitative Instrumentation
The four-part survey questionnaire included digital compe-
tence, classroom management, approaches to digital educa-
tional resources and compliance between classroom manage-
ment and digital competence, and demographics. Classroom 
management was further classified into two categories:
1) Student-teacher relations
2) Teaching control
The teachers’ professional digital competence part was 
further divided into five categories:
1) Elementary ICT,
2) Basic ICT skills,
3) Didactic ICT competence,
4) Digital learning strategies and
5) Digital Bildung (Krumsvik 2016).
The survey questions relating to teachers’ attitudes, opin-
ions and views on classroom management and digital 
competence included 7-point rating scales. The anchors 
for digital competence ranged from (1) ‘no skills’ to (7) 
‘very high skills’. The anchors for classroom management 
ranged from (1) ‘to no extent’ to (7) ‘to a very large extent’ 
(Krumsvik 2016).
The online questionnaire was first developed in 2012 in 
Bergen based on the goals of the education monitor, find-
ings from previous research, the framework for the SMIL 
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project and indicator areas and definitions. This quantita-
tive questionnaire was piloted by two researchers in four 
schools in the Eastern Norway County Network using 
‘live surveys’ (Student Response System). Information 
was gathered from 153 teachers and 921  students in the 
pilot test. KS’s project group and the SMIL project’s sci-
entific advisor also examined the questionnaire during 
the pilot phase. After the pilot phase was completed and 
the questionnaire adjusted, it was converted into an elec-
tronic survey3 using the SurveyExact online questionnaire 
system.
The questionnaire items were checked for validity and 
reliability based on the pilot data. Eight of the questions 
on how teachers perceived their digital competence 
had high face validity. Exploratory factor analysis (using 
oblimin rotation) was then used on the resulting data to 
identify possible higher order factors that could be used 
to develop a digital competence index (Russell, 2002). The 
factor analysis was conducted using an oblimin rotation, 
which allows the factors to be correlated (Russell, 2002). 
The factor loadings are outlined in Table 1 below.
Question 8 and question 10 load on both factors pro-
duced from the analysis (see Table 1). Hence, they must 
be interpreted according to the other variables loading on 
the two factors. Factor 1, as we see it, is the (an) indicator 
of teachers’ individual professional digital competence; 
factor 2 indicates a contextually related competence scale 
that also included teachers’ understanding of their own 
competence and skills.
Factor 1 statistically explains 48.5% of the variation. Six 
out of the eight variables analysed show loadings above 
the guidelines for identifying significant factors (Hair et al. 
1998), and these were used to create an index representing 
the teachers’ professional digital competency. Questions 
12 and 13 were not included in the index due to their low 
factor loadings. Compared to the other questions, ques-
tions 12 and 13 are more related to how the teacher per-
ceived others’ (pupils’ and colleagues’) competence rather 
than their own digital competence.
Technically, the index is the arithmetical mean of the 
answers to the six questions included. A Cronbach’s alpha 
value of .86 indicates that the internal consistency of the 
digital competence index was high.
In addition to the data from the teacher survey, quasi 
statistics from the student survey (N = 17529) in the SMIL 
study are applied in the discussion part of this paper for 
the purpose of methodological triangulation.
Results
In this paper, we present both the qualitative and the 
quantitative (interview data, focus group, observations, 
quasi statistics and survey data) because the research 
questions are aimed at teachers’ experiences with the rela-
tionship between classroom management and teachers’ 
individual professional digital competence.
Qualitative results
In this qualitative results section, we aim to explore how 
teachers, school leaders and students perceive and explain 
the interaction between teachers’ professional digital 
competence, student-teacher relations and teachers’ 
classroom management. The SMIL-semi structured inter-
view guides contained questions on non-academic use of 
ICT, the overall scope of ICT, and classroom management. 
They thus provided data on classroom management mat-
ters, both explicitly and implicitly. These three categories 
were obtained during the qualitative analysis based on 
the broader concept-driven categories (Brinkmann 2013), 
on former research and Kikis, Scheuermann & Villalbas’ 
(2009) framework.
Non-academic use of ICT
It seems that relatively many informant teachers believe 
that students are responsible for using the computers as 
intended. When asked about non-academic use of ICT, 
most informants preferred not to estimate exactly how 
much time they think students spend on non-academic 
computer content, but most of them agree to a certain 
Table 1: Factor Loadings (Oblique Rotated) from the Principal Axis Factor Analysis (N = 2477).
Questions Factor 1 Factor 2 Communalities
‘How would you rate your basic skills when using digital tools in school?’ .86 .01 .76
‘Based on the previous questions, how would you estimate your overall digital 
 competence in relation to teaching?’
.84 .51 .78
‘How would you rate your elementary skills when using digital tools in your leisure time?’ .81 -.02 .72
‘How would you rate your skills within didactic ICT use?’ .77 .38 .63
‘How would you estimate your competence to guide students’ digital judgement 
related to their digital lifestyle within and outside of school?’
.66 .56 .58
‘How would you rate your skills in guiding students in the use of digital learning 
 strategies?’
.62 .57 .55
‘Based on the previous questions, how would you estimate the students’ overall digital 
competence within school subjects?’
.27 .75 .57
‘To what extent do you believe the teachers at your school are good role models for the 
students’ curricular ICT use in education?’
.13 .74 .56
Eigenvalue: 3.9 1.3
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degree that students using ICT for other things than they 
are supposed to is a challenge:
“More than half of my students are abusing the trust. 
It is a bit (…) I may be a bit naive (…) but more than 
half of the students use the laptops for other than 
intended purposes” (LF32)
“I do not have an overview all the time (…) it is a bit 
hard to say when they are working on their assign-
ments (tasks), so they may be doing other things in 
addition to the school-related work. They probably 
do. Say 20–25%.” (LF61)
A third teacher (LF51) remarked that non-academic use of 
ICT varies between subjects. The teacher reported relatively 
extensive non-academic use when students are supposed 
to be using their computers to take notes during natural 
science class. While for another subject (geography), the 
teacher believes that students almost exclusively use their 
computers for academic purposes. This teacher pointed to 
student age and entertainment addiction as reasons for non-
academic use of computers. The teacher further explained:
“(…) You have this group of students who spend most 
of their time on Facebook and so on, and when I told 
them NOT to do that, they had to take it out some-
where else, and then they take it out through chats 
(…) so they kind of make themselves addicted to the 
non-academic aspect in class as well”.
This quote is interpreted as though the teacher views stu-
dents’ use of social media and entertainment content as a 
direct reason for not being attentive in class.
The school leaders mainly confirmed that teachers 
(without specifying whether they were many, some or 
few) complain about students having access to mobile 
phones and their computers, and several of the teach-
ers and school leaders stated Facebook as a distraction. 
However, it is worth noting that not all informants agreed 
that non-academic use of ICT is a specific challenge or that 
Facebook is a distraction. One school leader (SLF11) and 
one teacher (LF41) provided a contrasting perspective on 
social media, pointing out that Facebook can be useful for 
teaching, learning, information and communication pur-
poses. The teacher said:
“(…) If someone is wondering about something, rather 
than just asking the teacher, they may ask other stu-
dents in class or other people with knowledge of the 
specific area” (LF41).
The extent to which teachers recognize computers as arte-
facts of learning may be seen in relation to teaching and 
learning practices in general, and whether the individual 
teacher’s practice aligns with and is related to the use of 
ICT. One school owner (SEF3B) pointed out that a teacher 
who only ever lectures to a small degree will benefit from 
the use of ICT.
The student organization representative (EO) also 
pointed to teachers’ classroom practices as a main reason 
for non-academic use of computers. The EO said that the 
organization has not explicitly worked on measures aimed 
at reducing non-academic activity, but suggested that the 
organization implicitly stretches towards reducing non-
academic use of ICT tools by efforts aimed to enhance 
pedagogical use of ICT:
“There is a public debate, which probably also takes 
place in many teacher staffrooms, about whether or 
not to shut down Facebook access, which boundaries 
to establish for that, and I think this is something 
of a sidetrack to what it’s all about. We need teach-
ers to establish boundaries for how and when to use 
ICT, because today it is more likely that teachers get 
annoyed when students use Facebook.”
The EO wants the teachers to communicate guidelines for 
when and how ICT should be used rather than getting irri-
tated and confrontational when they experience that the 
students are using it incorrectly.
The overall scope of ICT use in teaching and learning 
practices: Goal or means?
When asked about the scope of the use of ICT in teach-
ing and learning, most informants agreed that this var-
ies among teachers, schools and subject areas. School 
owners and school leaders tended to describe variation 
using arguments and explanations relating to teachers’ 
professional digital competence and the paradigm shift 
towards student-centered methods. One school leader 
(SLF71) said:
“I miss a greater curiosity, in a way, from the teach-
ers. And it’s not only teachers in their 60s who lack 
competency. People in their 40s also exhibit too 
 little curiosity and their ICT competency might be 
very inadequate. (…) We are constantly considering 
whether to be stricter or to regularly offer new volun-
tary courses and so on, but such curiosity would, in 
a way, make them more self-driven and they would 
simply spend more time (on ICT). If you never use 
your PC for other things than simple searches and 
so on, you never improve your skills and knowledge. 
This is a bit of a struggle”.
Another school leader said that it is important to focus on 
the learning aspect, not ICT use in itself:
“We are clear in our expectations towards teachers 
using ICT, and that students should benefit from 
their computers and that positive aspects of stu-
dent and classroom computers should be adopted” 
(SLF51).
The leader further explained how he/she considers him-
self/herself to be a “computer freak”, yet still spoke about 
how he/she sees the computer as the one educational 
tool school could do without and still achieve similar 
learning outcomes. This is an interesting paradox. The 
leader added:
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“It seems like quite a few politicians and other key 
people are more focused on ICT use than the actual 
learning”.
Although the two leaders asserted different arguments, 
they pointed to similar underlying issues: Use of comput-
ers in itself is not the ultimate goal. It should be a means to 
support learning processes. One school owner expressed 
similar views and said:
“The public debate about ICT is on the wrong track 
if you think that computers in themselves lead to 
more and better learning. It would be very valuable 
to make the connection to (teachers) beliefs about 
learning and students, and what characterizes 
the successful teacher and what characterizes the 
teacher who fails” (SEF3B).
Two school owners differed in their answers on teachers’ 
use of ICT: One school owner (SEF4) said he/she is afraid 
that demanding a good “analogue” teacher to use ICT might 
transform a good teacher into a bad one. Whereas the other 
school owner (SEF3B) claimed that bad teaching with ICT 
simply uncovers a teacher’s poor pedagogic practice, and 
that the use of ICT just makes poor practice more visible. 
This school owner said that good teachers will manage to 
adapt to changes and continually adjust their practices.
The informant teachers themselves described varying 
experiences related to practices and scope of use. One 
teacher said:
“It (the computer) becomes a distraction during 
the lecture and you often lose eye contact with the 
students. They sit and … it is not the same anymore. 
There is so much more going on with the computer 
than what happens in front of the classroom and on 
the blackboard. This makes many (teachers) prefer 
that the computer stays in the backpack and that 
students take notes like we did when we were in 
school” (LF71).
This teacher misses his/her relationship with the students 
and finds technology a distraction. It also indicates that 
the teacher identifies with a teacher-centered traditional 
(pre-computer) practice. This teacher’s experience con-
trasts with the teacher (LF41) who described the students’ 
use of social media as an integral part of the learning pro-
cess. To metaphorically rephrase: While the first teacher 
(LF71) described students’ ICT use as “students disap-
pearing out of reach into a black hole”, the other teacher 
(LF41) acknowledges and encourages what is going on in 
“the black hole” as a desired part of the learning process. 
The gap between the two explanations helps highlight an 
important aspect of the relationship between classroom 
management and digital competence, namely teachers’ 
ability and willingness to facilitate digital learning com-
munication. In a dialectical pluralism perspective, the two 
different views on students’ ICT use is not necessarily a 
question about who is more right in their assumptions.
Classroom management
The informants agreed across groups that classroom man-
agement is important when ICT is used, but viewpoints, 
perspectives and arguments varied. The teacher inform-
ants mostly agreed when asked explicitly if they believe 
there is a relationship between low classroom manage-
ment ability and a high degree of non-academic use of ICT. 
Two teachers explained their viewpoints:
“(…) If the teacher doesn’t care what students do, they 
will do whatever they want” (LF32)
“Only in the sense that if you don’t have rules for 
how the computer should be used it will slip (…), and 
if you don’t have a good connection, and students 
paying attention in class, (…) then it certainly will be 
non-academic use. I believe that classroom manage-
ment is essential to keep students away from non-
academic use” (LF21).
The answers (besides LF21 pointing at rules) provided 
little information on how the teachers think classroom 
management can prevent non-academic use of ICT. The 
lack of suggested strategies and “how-tos” might mean 
that the teachers find such strategies to be self-explan-
atory. It seems that teachers are not fully able to reflect 
upon and verbalize the “how-tos” of managing the use of 
ICT, even if they view it as generally important. If so, one 
might further wonder whether teachers experience or feel 
(consciously or unconsciously) that they are being given 
a responsibility which they are not capable of handling. 
However, the quasi statistics showed that most informant 
teachers (5/7) only believed, to some degree, that there is 
a relationship between teachers’ classroom management 
and their digital competence. Only one teacher graded the 
relationship between digital competence and classroom 
management as true to a large extent. Bearing in mind the 
description of non-academic use of ICT as a challenge, the 
agreement upon the necessity of classroom management 
and the quantitative relationship between digital compe-
tence and classroom management, this finding might be 
seen as somewhat surprising. One of the teachers elabo-
rated on his/her answer:
“To some degree, I would say. Because … I mean, it 
has to do with being where the students are, and they 
are digitally competent and if we are left behind we 
kind of lose grip on them. So, to some degree I would 
say that there is a relationship.” (LF61).
This quote is interesting because it points directly to the 
core of student-teacher relation issues, also raised by the 
EO. By using the phrase “being where the students are”, 
this teacher seems to emphasize the importance of under-
standing the relationship between student learning and 
their use of ICT. But what do the students say about this 
issue? In the student survey (N = 17529) of the SMIL study 
55.7% of the students claim that the teachers’ classroom 
management influences student learning outcomes with 
ICT to a high degree (Krumsvik et al. 2013).
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When asked about beliefs regarding the relationship 
between teachers’ professional digital competence and 
rule-based ICT practices, one informant teacher (LF21) said:
“I cannot see that less digitally competent teachers 
have less rules for how to use the computer in the 
classroom”.
The teacher added that a digital competent teacher might, 
to a greater extent, make use of technical support systems 
for classroom management. Another teacher (LF61) pro-
vided a somewhat different perspective:
“In order to make sensible rules, we must know what 
it is all about”.
The teacher added:
“Given that ICT is part of the job, as it is, it is also a 
part of our job to be updated. Then it becomes easier 
to have reasonable and clearly defined framework 
too”.
The viewpoints of the two teachers emphasize the impor-
tance of rules and/or frameworks for use. However, their 
explanations on how and why digital competence matters 
for rule-setting are partly contradictory. The first teacher 
believes that teachers who are less digitally competent 
also have rules, and perceives a high level of digital com-
petence more as a precondition to make use of techni-
cal support systems for management. The other teacher 
regards high levels of digital competence as necessary for 
establishing rules that are sensible and up-to-date. This 
implies that rules may be less sensible and outdated.
However, teachers are not alone in developing and 
practicing their classroom management understanding. 
Even if school leaders and school owners acknowledged 
that non-academic use of ICT is a challenge for teachers, 
most of them seemed to expect that teachers should be 
able to handle such challenges. Nevertheless, they had 
partly different solutions. Some of the leaders and school 
owners mentioned strict rules as a solution, whilst oth-
ers would rather avoid such measures and believed that 
teachers should use more relation-based strategies to 
reduce non-academic use of ICT. School leaders used two 
partly overlapping phrases to communicate their expec-
tations of teachers’ classroom management: teachers are 
expected to control students’ use of ICT and teachers are 
expected to lead students’ use of ICT. The use of the two 
words may mean the same thing, but, bearing in mind 
that these informants are leaders and administrators by 
profession, it is also possible to interpret the words as 
consciously chosen and indicating contrasting attitudes 
toward the nature of classroom management (crime con-
trol vs. relational). As previously mentioned, many of the 
school leaders and school owners tended to explain teach-
ers’ diverse and contrasting ICT practices using arguments 
related to pedagogical understanding and digital compe-
tence. However, as with the teachers themselves, school 
leaders and school owners also tended to be very general 
in their descriptions of how they expect teachers to prac-
tice classroom management and facilitate learning in an 
ICT environment.
The student organization representative (EO) suggested 
three main reasons for the extensive non-academic use of 
ICT: 1) poor student-teacher communication about how 
to use ICT, 2) deficient pedagogical use, and 3) teachers 
are not good at communicating their expectations to 
students. The participant described teachers’ classroom 
management in a broader way than the other inform-
ants, emphasizing student-teacher relations. The partici-
pant suggested that teachers should maintain an ongoing 
 dialogue with their students educational use of ICT, saying 
that dialogues could revolve around teaching and learning 
activities, involving students in planning, implementation 
and evaluation of learning processes including the use of 
ICT. The EO was sceptical about focusing exclusively on dis-
cipline and rule-based classroom management, and said:
“(…) I find the public debate on classroom manage-
ment rather weird (…) because it revolves around (…) 
well, one speaks about how there should be more dis-
cipline in school as a kind of slogan for good class-
room management and I think that is a bit hollow 
and conveys associations to a teacher role which I 
don’t find positive for student learning”.
The EO added:
“(…) If you’re a teacher who is able to see and hear 
the students, who is clear and at the same time has 
a good dialogue with the students all the way, then I 
think you’re a good classroom manager”.
Descriptive statistics (quasi statistics)
In line with Maxwell (2005, 2010) and Becker (1970) we 
apply quasi statistics as part of the qualitative data in this 
study for to a certain degree validate the claims above in 
verbal form since the items in the survey are generated 
from the qualitative data. Becker states that it is important 
to make explicit the quasi-statistical basis of their conclu-
sions in qualitative research. Therefore, we present some 
simple descriptive statistics below attached to the qualita-
tive parts of the research questions.
The results for the teachers’ self-reported data relating 
to the seven elements of classroom management, on an 
adjectival Likert scale with seven response options from 
‘to no extent’ (1) to ‘to a very high extent’ (7) is presented 
in the following Figure 1.
The results for the teachers’ self-reported data relating 
to the five elements of the digital competence model, 
on an adjectival Likert scale with seven response options 
from ‘no skills’ (1) to ‘very good skills’ (7) is presented in 
the following Figure 2.
Even if this quasi statistics is based on numbers and 
not text, it adds a layer to the methodical triangulation 
of semi-structured interviews, focus groups, and observa-
tions in the qualitative result part.
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Quantitative results
So far, we have seen from the qualitative part of the study 
that both teachers, school leaders, students representatives 
and others perceives that there is some kind of relation-
ship between teachers’ professional digital competence 
and their classroom management abilities. However, the 
 qualitative analysis only explores the nature of these asso-
ciations in relatively a small sample of participants. The 
qualitative analyses alone therefore provide limited evi-
dence as to how and why digital competence predicts class-
room management ability in larger populations. The next 
part will examine this issue.
Regression analysis
Because the sample size was large (2579 teachers), we 
used a more conservative significance level of .001 for the 
quantitative analyses.
A digital index covering six questions was developed. 
This was statistically analyzed and compared to a number 
of factors in order to explore whether there was a rela-
tionship between demographic, personal and professional 
characteristics and teachers’ professional digital compe-
tence (see Krumsvik et al. 2016).
Ordinary least square regression was used in estimation 
of the regression coefficients. In the first regression analy-
sis (Table 2), teachers’ classroom management (depend-
ent variable) was regressed on the following independent 
or predictor variables: teachers’ professional digital com-
petence, their teaching control, work experience in years, 
age, daily screen time activity and whether they have ICT 
qualifications (both formal and in-service). Four independ-
ent variables that were statistically significant predictors 
were digital competence, screen time, work experience 
and teaching control. The strongest predictor of classroom 
management was teachers’ self-reported professional digi-
tal competence (beta = 0.34). The other three statistically 
significant predictors had smaller relationships with class-
room management: the beta for screen time was 0.10, the 
Figure 1: Teachers’ self-reported data relating to the seven elements of classroom management (N = 2579).
Figure 2: Teachers’ self-reported data relating to the five elements of the digital competence model (N = 2579).
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beta for teaching control was also 0.10, and the smallest 
significant predictor beta was –0.07. The full set of predic-
tor variables accounted for 17.5 percent of the variance in 
classroom management.
Student-teacher relations was the dependent variable in 
the second analysis (Table 3). It included the same inde-
pendent variables as in the previous analysis. The follow-
ing independent variables were statistically  significant 
predictors: digital competence, teaching control, and age. 
The strongest predictor of student-teacher relations was 
teachers’ professional digital competence (beta = 0.39); 
the second strongest predictor was teaching control 
(beta = 0.31); and the third strongest predictor was teach-
ers’ age (beta = 0.16). None of the other independent 
variables contributed significantly to the student-teacher 
relation prediction. The full set of independent variables 
accounted for 31.2 percent of the variance in student-
teacher relations.
Integrated Results
The first research question was:
How do teachers, school leaders and student repre-
sentatives describe the relationship between teach-
ers’ professional digital competence, student-teacher 
relations and their classroom management practices?
The qualitative analysis indicated that teachers generally 
believed that classroom management is important when 
ICT is used. However, views regarding the importance of 
digital competence seemed to vary. This was expressed 
through statements about classroom management explic-
itly, and through statements relating to more general 
questions on educational use of ICT and non-academic 
use of ICT. Teachers seemed to experience and interpret 
ICT usage differently, even if the situations and examples 
they described from their classroom experiences seemed 
to have common traits. They described different expec-
tations for their students’ use of computers and they 
described somewhat contrasting views about facilitat-
ing, modelling and regulating students’ use. Statements 
by school owners and school leaders also seemed to sup-
port the fact that teachers experience and interpret ICT 
usage differently. However, these participant groups 
emphasized that teachers’ professional digital compe-
tence explains the variation, and most of them said that 
teachers should develop their practices and skills to ena-
ble them to cope with ICT challenges in the classroom. 
Statements by the student organization representative 
seemed to support the fact that teachers’ expectations 
and practices vary. On the one hand, the participant pro-
vided examples of teachers who succeed in using ICT in 
teaching and learning activities. On the other hand, the 
Table 2: Regression analysis results of teachers’ reported ability for classroom management (dependent variable) pre-
dicted by professional digital competence, teaching control, age, work experience, screen time and ICT qualifications 
(formal and in-service).
Digital competence
                                                                            Classroom 






Predictor Variables Classroom 
 management
B Beta
Digital competence 0.43* 0.34
Screen time 0.08* 0.10
Work experience –0.07* –0.07
Teaching control 0.05* 0.10
Age 0.02 0.03
Formal ICT training 0.01 0.01
In-service ICT training 0.04 0.02
R² (adj.) 0.175
Note: * p < .001.
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participant pointed to poor student-teacher communica-
tions about expectations and lack of pedagogical use of 
ICT as the main reasons for non-academic activity. The EO 
therefore emphasized the importance of trusting student-
teacher relations and suggested that both teachers and 
students would benefit from discussing ICT in a teaching 
and learning context.
The second research question was:
Is there a statistical relationship between upper sec-
ondary teachers’ professional digital competence 
and their classroom management?
The statistical analysis indicates that secondary teachers’ 
professional digital competence predicted their perceived 
classroom management abilities and student-teacher 
relations. However, the analysis provided limited 
information on how and why digital competence, 
classroom management and student-teacher rela-
tions seemed to be somehow interwoven.
The third research question was:
How can one explain the observed relationship 
between upper secondary teachers’ professional dig-
ital competence and their classroom management 
practices?
The integration of the quantitative and the qualitative 
analysis indicates a complex and mutual relationship 
between teachers’ professional digital competence, their 
relations with their students and their classroom manage-
ment abilities. The qualitative descriptions demonstrated 
that various teachers integrate digital competence in their 
overall professional understanding and classroom prac-
tices in quite different ways. The gap between perceived 
experiences pinpoints how a teacher’s understanding of 
ICT and its place in teaching and learning activities can 
help explain the relationship between digital competence 
and classroom management. It is also valuable to question 
whether different teachers might describe similar use of 
computers differently. If so, it might also be hard for stu-
dents to distinguish between what is desired use and not, 
hence, what they are expected and supposed to use their 
computers for. Whilst some teachers aimed to integrate 
the computer into pre-computer practices, other teachers 
emphasized the need to think differently and develop new 
teaching and learning practices. Professional digital com-
petence seemed to predict teachers’ overall willingness 
and ability to facilitate learning processes with ICT. We 
thus suggest that variations in professional digital com-
petence can help explain the variations in what teachers 
perceive pedagogical use of ICT to be, teachers’ concep-
tual understanding of classroom management in general 
Table 3: Regression analysis results of student-teacher relations (dependent variable) predicted by digital competence, 
teaching control, age, work experience, screen time and ICT qualifications (formal and in-service).
Digital competence
                                                                           Student-teacher 






Predictor Variables Student-teacher 
relations
B Beta
Digital competence 0.50* 0.39
Teaching control 0.15* 0.31
Age 0.10* 0.16
Work experience –0.04 –0.04
Screen time –0.02 –0.03
Formal ICT training 0.02 0.02
In-service ICT training 0.09 0.03
R² (adj.) 0.312
Note: * p < .001.
Moltudal et al: The Relationship Between Teachers’ Perceived Classroom Management 
Abilities and Their Professional Digital Competence
94  
and how they practice their understanding in ICT-dense 
learning environments.
Discussion
Awareness of the importance of pedagogical use and con-
textualization of ICT and computers seems to be key to the 
mutual interplay between professional digital competence 
and classroom management. If one compares information 
from school owners, school leaders, teachers, the student 
organization representative and students, it seems that 
teachers who are willing and able to deliberately integrate 
and model the use of ICT in learning processes (teachers 
who are digitally competent) are better equipped to com-
municate educational purposes and clear expectations 
about ICT use in different contexts (classroom manage-
ment). This enables the digitally competent teacher to be 
flexible in his/her management of the classroom environ-
ment, evaluating and adjusting on-going use. Teachers 
who are either not willing or not able (or both) to deliber-
ately implement ICT into teaching and learning activities 
will probably have problems communicating educational 
purposes and expectations, and would therefore have to 
depend more on strict rules and “crime-control” when ICT 
is used. However, crime-control practice might be par-
ticularly challenging for teachers who, in a pre-computer 
classroom, emphasized and practiced relational class-
room management. Teachers, school owners and school 
leaders who stress the crime-control aspect of classroom 
management might thus unintentionally undermine the 
pedagogical reflection needed to flexibly facilitate learn-
ing with ICT. Using a both-and logic, we suggest that both 
these practices can be moderately combined in practice.
Data from the interviews suggest that some teachers 
(and school leaders) label general classroom management 
issues as more or less infrastructural ICT issues rather 
than pedagogical issues. One teacher viewed students’ 
addictiveness to social media and entertainment content 
as the main reason for classroom chatter. Some teachers 
commented that unstructured students do not seem to 
tackle access to technology (implying that they should not 
have access to computers), and often use their comput-
ers for non-academic purposes. However, the underlying 
assumption for both these views is that there was no (or 
less) chatter or inattentive students before computers 
were introduced into classrooms and daily school life.
Smartphones and computers provide access to a world 
of entertainment and communication, and students need 
to experience and learn the importance of using these 
tools in ways that facilitate their academic, social and 
moral learning. However, if teachers disagree amongst 
themselves on how students should use their laptops and 
what they should use them for, and are unable to clearly 
communicate their expectations, how can they expect the 
students to know what they are supposed to use their lap-
tops for? Modelling and explaining the correct way to use 
ICT are thus important management skills in ICT-dense 
classroom environments. However, what happens in prac-
tice seems to vary. Teachers who expect their students to 
use computers as simple typing machines or notebooks in 
a teacher-centered learning environment tended to iden-
tify, experience or/and expect non-academic use of ICT 
amongst students as an explicit challenge. Data from the 
study also suggest that teachers worry that students know 
more about ICT than they do. Some teachers fear their 
authority is being threatened, which might be especially 
relevant for teachers who are unable to advocate their ICT 
policies. Such and similar findings indicate that ICT and 
computers are not actively integrated into the specific 
teachers’ professional role and their pedagogical design.
These different and partly contrasting views on class-
room management and the scope and use of ICT in the 
classroom seem to revolve around the core question: 
Who is responsible for the use of ICT in the classroom, 
the teachers or the students? The general pattern of the 
qualitative results appears to be that school owners, 
school leaders and the student representative consider 
the teachers as responsible for facilitating learning pro-
cesses with ICT. However, teachers seem to be variously 
equipped for such a task. Although teachers apparently 
accept this responsibility, something seems to be moving 
beneath the surface: Quite a few of the teachers seemed to 
blame the students for not using the computers correctly 
for academic purposes. Teachers who blame their stu-
dents seem to be experiencing a feeling of powerlessness 
and stress related to the use of ICT in their classrooms. 
Findings indicate that some teachers do not know how 
to connect with the students when ICT is used, and that 
they perceive computers as disturbing elements that have 
somewhat alienated them from their professional role. 
Static, stress and fear-driven focus on managing an ICT 
classroom may end up as a self-reinforced spiral of mis-
trust if students and teachers continually and mutually 
suspect each other’s judgements. Findings from the study 
also suggest that such spirals exist. Some teachers seem to 
assume that non-academic use often takes place despite 
them admitting not to have a good understanding of what 
students are using their laptops for.
The qualitative data also revealed that the EO and some 
teachers, school leaders and school owners emphasize a 
need to think differently about teaching and learning in 
the ICT environment. They outline how teachers should 
model and support proper use of ICT through student-
teacher communication and pedagogical facilitation, and 
they seem to doubt that strict rules and crime control is 
a suitable measure for reducing non-academic use of ICT.
Individual informants (across groups) who described 
digital competence as important use phrases like “the 
teachers must be able to understand what it is all about”. 
This wording indicates that the specific informants believe 
that they have understood something they experience 
that many others do not understand. One example is the 
teacher who advocated sensible rules rather than strict 
rules. Another example is the teacher who emphasized 
the importance of “being where the students are”. Such 
statements are consistent with the theoretical perspec-
tive of the relationship between ICT usage and classroom 
management, which introduce digital competence as a 
mind-set beyond technical skills. Overall, findings from 
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the study point to what appears to be a challenging para-
dox: A teacher must have a certain level of digital com-
petence to understand how and why digital competence 
influences classroom management and teachers’ ability to 
facilitate learning processes when ICT is used. This para-
dox may seem quite insignificant in a micro context, if one 
focuses on the individual teacher. However, the qualita-
tive analyses indicate that different levels of digital com-
petence among teachers has led to different professional 
understandings and classroom practices. In a broader 
context and over time, this might contribute to structural 
uncertainty and thus widen the gap between practices. 
This gap between the “frontrunners” (Wasson & Hansen 
2014) and the “laggers” (Rogers 2003) can give some 
input to our understanding of why there has been a lack 
of uptake in teachers’ utilization of digital technologies 
both in Norway (Krumsvik et al. 2013) and internation-
ally (Cuban, Kirkpatrick & Peck, 2001; Tamim et al. 2011; 
OECD 2015; Escueta, Quan, Nickow & Oreopoulos 2017).
Suggestions for future research
Together, the quantitative and qualitative findings from 
the SMIL study suggest that classroom management in 
upper secondary schools should entail pedagogical knowl-
edge on how to create and maintain diverse learning 
environments to facilitate students’ learning processes, 
especially when ICT is used. The qualitative descriptions 
indicate that some teachers do not include technology and 
digital communication platforms in their understanding 
of the learning environment and the learning processes 
they are supposed to facilitate, whilst others do. The seem-
ingly unanimous common understanding that classroom 
management is important when ICT is used can thus prove 
to cover up different perceptions of what it really means to 
manage an ICT environment.
Ultimately, further research is needed into how digitally 
competent classroom managers facilitate learning pro-
cesses, and to present a framework proposal for integrat-
ing digital competence and classroom management. We 
also suggest further research into how pre-service and in-
service teacher training could successfully integrate pro-
fessional digital competence in classroom management 
skills and professional development.
And the implications for practice from this study is to 
bridge the gap between the “frontrunners” and “laggers” 
by systematic focus towards professional digital compe-
tence and class management in teacher education as well 
as in in-service teacher training. In this way teachers might 
become gradually good enough with the kind of pedago-
gies that make the most of technology (OECD 2015).
Methodological imitations
The digital competence index and the elements of class-
room management in this study are based on teachers’ 
self-ratings, which might be a limitation of the study.
Notes
 1 Sammenhengen Mellom IKT-bruk og Læringsutbytte 
(the relationship between ICT use and learning out-
comes).
 2 Students in all Norwegian upper secondary schools are 
provided with one laptop each.
 3 Available from the first author upon request.
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Introduction and background
In the last couple of years, various types of learning ana-
lytics (LA) and adaptive learning technologies (ALT) have 
been made available for educational purposes (Lang et al., 
2017). Such technologies have the potential to person-
alise and increase the volume of student activity and to 
provide continuous feedback. In addition, the technology 
provides teachers with empirically generated data about 
student activity, level of competence and progress in learn-
ing. Its inherent potential is promising and could support 
and improve metacognition and self-regulated learning 
(Knight & Buckingham Shum, 2017; Pardo et al., 2017; 
Winne, 2017) which is in line with requirements in the 
new Norwegian reform “Fagfornyelsen” (to be introduced 
into Norwegian education in the fall of 2020). We know a 
little about how LA and ALT technology is contextualised 
and introduced in post-secondary education (Krumsvik 
& Røkenes, 2016). Predicative models have been used in 
small-scale studies by some pilot universities and have 
produced encouraging results (Campbell et al., 2007). 
The ALT explored in this paper, Multi Smart Øving (MSØ) 
(Gyldendal, n.d.), is already used extensively in Norwegian 
primary schools. MSØ is developed in collaboration with 
Knewton and is thus built on the Knewton platform. How-
ever, we know little about how MSØ and similar ALT-tech-
nologies are implemented in primary educational practice 
in real life in Scandinavia (Norway). Knowledge about how 
adaptive technology influences pupils’ learning and moti-
vation in real life is thus important.
This paper reports on findings from a Design-Based 
Research (DBR) project called Learning and Teaching with 
Adaptive Learning Technology (LaT-ALT). LaT-ALT was a 
partly planned and partly emergent mixed methods study 
(Schoonenboom & Johnson, 2017) in which each phase 
of the study informed the next. The study had an inter-
disciplinary profile at the intersection of pedagogy and 
media science, and its overall aim was to iteratively initi-
ate, evaluate, adjust and improve the use of ALT within 
a local school context. Findings from the LaT-ALT project 
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could contribute to the body of educational research by 
exploring how systematic use of ALT in homework and at 
school influenced pupils’ learning outcome, learning pro-
cess, motivation and learning environment. During the 
four week intervention of the study, where systematic use 
of ALT was introduced in real-life practice, qualitative data 
was produced (during the intervention) and quantitative 
data was collected (pre-/post-intervention). These data 
form the empirical basis of this paper. The study was posi-
tioned within the logic of Mixed Methods Research (MMR) 
(Johnson & Christensen, 2017; Johnson et al., 2007) and 
Dialectical Pluralism (DP) (Johnson, 2017).
Research questions
The following MMR question is investigated in this paper:
 How do systematic use of adaptive learning technol-
ogy influence pupils’ learning and motivation?
 By exploring this research question, we aim to  contribute 
to knowledge-based implementation and contextualisa-
tion of ALT in primary schools.
Conceptual framework
The MMR framework of this study builds on an ecologi-
cal approach to teaching and learning, in which the intro-
duction of the systematic use of ALT is considered to be 
a new element that could intentionally improve teaching 
and learning, but also could affect established learning 
environments and contexts in unforeseen ways. The study 
thus aim to address complexity, and the power of mixed 
methods research is its ability to deal with diversity and 
divergence (Schoonenboom & Johnson, 2017). In line with 
previous research on the educational use of digital tools 
and technology enhanced learning, this study assumes 
that the successful implementation of learning technology 
is a mutual interaction that includes, but is not necessarily 
limited to, 1) the inherent advantages and disadvantages 
of the specific technology being used, 2) the teacher’s 
ability and willingness to facilitate learning, and 3) the 
pupils’ motivation for learning. The actual operationalisa-
tion of these three aspects in the study are made concrete 
through the following concepts: Classroom Management, 
Self-Determination Theory and ALT (see Figure 1).
Classroom management
Classroom management (CM) is defined as “the actions 
teachers take to create an environment that supports 
and facilitates both academic and social-emotional learn-
ing” (Evertson & Weinstein, 2006, p. 4). CM is not an 
end in and of itself, but a means to create and maintain 
any given optimal learning environment (Brophy, 2006; 
Doyle, 2006). Behavioural approaches have been closely 
associated with CM and can be used clumsily (by forming 
a controlling and frustrating classroom environment) or 
skilfully (by supporting autonomy; Landrum & Kauffman, 
2006). Awareness of the limitations regarding behavioural 
approaches has contributed to a paradigm shift in favour 
of approaches that emphasise self-regulation and trust-
ing, caring relationships between teachers and pupils. 
Nevertheless, standardised and internalised understand-
ings in CM are often adapted to a teacher-centred practice, 
associated with behaviour management and sets of rules 
(Emmer & Sabornie, 2015; Evertson & Weinstein, 2006). 
The effective use of technology in teaching and learning 
practices is, however, aligned with the general paradigm 
shift towards pupil-centred methods. Such approaches 
entail a paradigm shift from the teacher’s authority and 
control to shared control and responsibility (Schwab & 
Elias, 2015; Watson & Brattistich, 2006).
The shift from a (passive) teacher-centred classroom 
environment to an (active) pupil-centred classroom envi-
ronment has instructional and managerial implications; 
it has become increasingly important to identify the 
intended pupil learning outcomes first, and to design 
learning activities and reflectively acknowledge what spe-
cific activities imply about desired pupil roles thereafter 
(Brophy, 2006). The learning process benefits from stating 
clear expectations and helping pupils understand what to 
do and why; in other words, to support autonomy. This 
paradigm shift makes some teachers fear a loss of con-
trol in their classrooms (Bolick & Barthels, 2015; Brophy, 
2006; Hickey & Schafer, 2006). Some studies indicate 
that assumptions teachers hold about pupils shape their 
CM judgements and practices, and that teachers tend to 
focus on rule-setting, enforcement and “crime control” 
(Bullough & Richardson, 2015). CM provides the LaT-
ALT-study with a framework for identifying and address-
ing the facilitation of learning in different contexts and 
learning ecologies. The operationalisation of CM in LaT-
ALT is implemented in line with the overall mindset of 
Evertson and Weinstein (2006) and Emmer and Sabornie 
(2015). As illustrated in Figure 2, the core of CM is con-
sidered to be the facilitation of learning, maintaining or 
enhancing positive motivation and creating and main-
taining an optimal learning environment. The overall aim 
of the LaT-ALT-project was to explore what happens when 
the logic of LA and ALT is introduced in the existing real-
life (RL)-context.
Figure 1: Conceptual framework: The mutual interaction 
between adaptive learning technology (ALT), classroom 
 management (CM) and self-determination theory (SDT).
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Self-determination theory
The mapping of the pupils’ learning environment and 
motivation (Figure 2) uses self-determination theory 
(SDT) as a theoretical lens in the LaT-ALT study. SDT’s 
basic psychological needs (autonomy, relatedness and 
the  feeling of competence) are generally seen as essential 
indicators of a productive learning environment (Evertson 
&  Weinstein, 2006). In addition, motivation is considered 
to be the moving force of any action or behaviour (Ryan 
& Deci, 2000b; Ryan & Deci, 2000a). SDT suggests that a 
pupil can be motivated to a greater or lesser degree and 
be driven by various forms of motivation (Ryan & Deci, 
2000a). SDT distinguishes between different types of 
motivation based on the reasons or goals that give rise 
to the action (Deci & Ryan, 2004; Deci & Ryan, 2016; 
Ryan & Deci, 2000a; Ryan & Deci, 2000b). The distinc-
tion between intrinsic and extrinsic motivations has for 
decades influenced motivational research both inside and 
outside of the educational field.
Intrinsic motivation is defined as the doing of an activity 
for its inherent satisfaction rather than for some other and 
separable consequence and refers to performing a task or 
an activity because one finds it enjoyable, interesting or 
fun in and of itself. Intrinsic motivation is linked to high-
quality learning and creativity, and is considered a natural 
wellspring of achievement and learning that can be either 
catalysed or undermined by parent and teacher practices 
(Ryan & Deci, 2000a; Ryan et al., 1994).
Extrinsic motivation is defined as the doing of an activity 
for a reward or another separable consequence and seems 
to be a more complex and ambiguous term. Operant the-
ory maintains that all behaviours are motivated by some 
sort of reward, and thus contradicts the very existence of 
intrinsic motivation (Ryan & Deci, 2000b). However, the 
SDT’s model in “A taxonomy of human motivation” (Ryan 
& Deci, 2000a) displays different types of extrinsic motiva-
tion on a continuum between the contrasting concepts 
of intrinsic motivation and amotivation, indicating that 
some extrinsic motivations are related to intrinsic motiva-
tion whilst others are related to amotivation. Amotivation 
is described as the lack of intentionality and sense of 
personal involvement, and results from not valuing an 
activity, not feeling competent to do it, or not believing 
it will yield a desired outcome (Ryan & Deci, 2000a; Deci 
& Ryan, 2004). The taxonomy additionally distinguishes 
between regulatory styles based on their associated pro-
cesses and perceived locus of causality (IPLOC). SDT and 
the taxonomy of motivations thus provides the study with 
a framework for identifying and describing factors that 
undermine or enhance internalised (positive) forms of 
motivation.
Learning analytics and adaptive learning technology
“There is a pressing need to review the extent to which 
conventional theories are applicable to ICT-infused learn-
ing contexts” (Liu et al., 2016, p. 6). However, an underly-
ing challenge is that technologies have spread so fast that 
formal research has trouble keeping up with real-life prac-
tices (Koh, 2016). In recent years, a new type of technolog-
ical educational tool has been developed and thus gained 
attention. We know this technology as Learning  Analytics 
(LA) and Adaptive Learning Technology (ALT). We find 
relatively few studies that combine ALT with homework 
as part of the intervention and that follow teachers’ eve-
ryday practices. However, Roschelle, Feng, Murphy, and 
Mason (2016) studied 2850 mathematics pupils who 
used adaptive learning software and homework as cen-
tral parts of the intervention. They observed an increase 
in the pupils’ scores on an end-of-the-year standardised 
mathematics assessment as compared to a control group 
that continued with existing homework practices. Pupils 
with low prior mathematics achievement benefited most 
from this intervention. Compared to other areas of edu-
cational technology, there is still relatively little research 
on adaptive learning in elementary schools, both inter-
nationally and in Norway, and we need more research on 
how this can be attached to deeply entrenched structures 
in teachers’ everyday practices and to pupils’ homework. 
LA focuses on adaptive learning by tracing and analys-
ing pupils’ learning activities to understand and optimise 
Figure 2: The LaT-ALT operationalising of the conceptual framework.
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learning outcome in different learning environments and 
contexts (Blakelock & Smith, 2006; Lang et al., 2017). But 
what are LA and ALT?
Learning analytics is a term that refers to the use of digi-
tal data for analysis and feedback that generates action-
able insights to improve learning. LA feedback can be 
used in two ways: 1) to improve the personal learning 
power of individuals and teams in self-regulating the flow 
of information and data in the process of value creation; 
and 2) to respond more accurately to the learning needs 
of others (Crick, 2017, p. 291). The use of data and mod-
els can predict pupil progress and performance, and thus 
provide pupils and/or learning facilitators with the abil-
ity to act on that information (Winne, 2017). Different 
ALT-technologies are of various qualities, have differ-
ent affordances, and will thus have different impacts on 
pupils and teachers – and the interaction between them. 
In the LaT-ALT study ALT and LA are combined in the 
Multi Smart Øving (MSØ) software, as the software uses 
ALT for personalising/automating student activity tasks 
and has an inherent LA-access for teachers (Gyldendal, 
n.d.). MSØ is a practice program for root learning in basic 
mathematics, hence it aims to increase the volume of 
drills. It is not intended for practical mathematics and 
processes associated with deep learning. ALT could thus 
partly automate or support the teacher’s tasks of mapping 
the pupils’ activities, skill development and competencies 
and providing them with tasks and activities individually 
tailored to their needs. However, introducing learning 
analytics and adaptive learning into education has ethi-
cal and pedagogical implications (Bergner, 2017; Hoppe, 
2017; Prinsloo & Slade, 2017). Winne (2017) points to 
the balance between accuracy and generalisation when 
describing a learner’s ipsative development as a challenge, 
noticing that two learning signatures will never match 
completely: “The field of learning analytics will benefit 
from frequent consideration of this challenge” (Winne, 
2017, p. 248). In this article we aim to address the real-life 
pedagogical challenges and implications of introducing 
ALT systematically in primary education. Figure 3 roughly 
illustrates the process workflow of the ALT that was used 
during the intervention (MSØ).
The dark grey circles illustrate the active engagement 
of pupils and teachers in the program interface. The light 
grey boxes illustrate steps (processes) that are visible to 
pupils and/or teachers. The dark grey box represents the 
processes that are not visible to either pupils or teachers, 
but acts as the link between the two interfaces. The light 
grey box connected to the pupil is only viewable in the 
pupil interface during the activity process, and the light 
grey box connected to the teacher is only viewable in the 
teacher interface. The technology can help to facilitate 
learning on at least two levels, in line with Crick (2017). 
The first level is called the activity and program feedback 
loop. This is the automated process where the program 
selects tasks and activities from a database, tentatively 
adapted to the pupil’s competence level at any given time. 
The pupils are provided with immediate (summative) 
feedback on whether the answer is right or wrong and 
are given stars and/or diamonds by MSØ when they have 
reached certain levels within the program. Both pupils 
and their teachers are provided an overview of the amount 
of time the pupils have spent in the program, right and 
wrong answers and how many tasks they have given up 
on. The second level may be called the teacher feedback 
loop. This is a non-automated process (hence the dotted 
arrow) by which the teacher can actively use the empirical 
data from the dashboard to support their facilitation of 
learning as a supplement to the program feedback loop 
or outside the program. Teacher feedback could thus be 
summative, formative or both.
Methods and material
The design of the study
The data on which this article builds were produced and 
collected through a MMR study, conducted in the last 
half of 2017. The LaT-ALT project as a whole (Figure 4) 
was based on a principle associated with Design-Based 
Research (DBR): That practitioners and researchers work 
together to produce meaningful change in the context 
Figure 3: A visual summary of adaptive learning technology.
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of real-life (Brown, 1992; The Design-Based Research 
 Collective, 2003). The overall project design aimed to 
bridge the gap between theory and practice, by imple-
menting an intervention in a real-life context, as opposed 
to a controlled laboratory context (Brown, 1992). Design-
based research focus on advancing theory grounded in 
naturalistic contexts (Barab & Squire, 2004), and the 
design of the intervention is considered a key feature of 
the quality and result of the research project (Anderson & 
Shattuck, 2012). Putting a first version of the intervention 
design into the world (in this case a Norwegian upper pri-
mary context) to see how it works is the first step of a pro-
gressive refinement (Collins et al., 2004). The MMR-design 
of the study may be described as a partly planned and 
partly emergent design (Schoonenboom & Johnson, 2017), 
where some parts of the design was planned in advance 
whilst others emerged, informed by the teacher-researcher 
collaboration and preliminary (quan and qual) findings. 
The quan-qual integration was therfore both convergent 
and interactive (Fetters et al., 2013). Systematic observa-
tion of the intervention should enable the researchers to 
explore what consequences systematic use of ALT could 
have for 1) pupils’ learning, competence and motivation 
(pupil perspective), 2) teachers practices and professional 
role (teacher perspective), and thus be able to provide a 
DP approach to the 3) interaction between pupil learning 
and motivation and teacher practices when ALT is being 
used (Johnson, 2017; Schoonenboom & Johnson, 2017; 
 Johnson & Christensen, 2017).
In line with the research questions that drives this paper 
we presents findings from phase 2 and 3, including pre-
test data collected at the end of phase 1 and post-test data 
collected at the end of phase 3. The further description of 
the phases (as presented in Figure 4) thus emphasises the 
methodologies, data collection and data analyses related to 
learning and motivation during the real-life intervention.
Phase 1: Designing the study and the intervention
The study was designed over a period of four months. The 
school leaders and teachers involved had begun prepar-
ing for the new content curricula reform “Fagfornyelsen”, 
which e.g. emphasize deep learning within and across 
subjects. Since time is generally a limited resource in 
school, they wanted to find good solutions to ensure time 
for deep learning processes while also providing pupils 
with basic mathematics knowledge. The study was thus 
designed to initiate, evaluate and adjust the first step of 
a desired change in the case school’s existing practice: To 
free up time for practical mathematics and deep learning 
in mathematics through effectively streamlining and per-
sonalising basic mathematical understanding using ALT. 
The case school’s teachers were (in line with the guide-
lines of the new reform) committed to safeguarding the 
pupils’ curiosity, creativity and need to explore; teachers 
were thus explicitly unwilling to compromise the pupils’ 
motivation for learning.
Long term commitment to interventions have a series 
of practical and ethical implications for pupils and teach-
ers involved, and proposals for the design and intervention 
criteria were thus iteratively drafted by the researchers and 
adjusted in collaboration with the participating teachers 
(N = 3). The intervention period was set to 4 weeks and the 
intervention criteria were few, but real-life oriented: All 
pupils (N = 43) should have their own tablet with access 
to the MSØ software. Pupils should do volume training 
tasks in the software a minimum of 15 minutes per day or 
60 minutes per week as homework. The teachers were oth-
erwise free to implement the use of the program in their 
own practice. However, the vendor advices against using 
the program more than 60 minutes pr. week, and also 
against helping the pupils because it will affect the adap-
tiveness of the program providing pupils with difficult 
tasks beyond their level of competence (Gyldendal, n.d.).
Figure 4: The DBR/MMR design of the study (including teacher participation).
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The pupils and teachers involved had used the program 
(unsystematically) earlier, and thus had a basic knowledge 
of its use. To establish a baseline start-up, all use of the 
program was stopped in the last 3 weeks prior to the inter-
vention. At the beginning of the intervention during the 
transition between phase 1 and phase 2, a pre-test was 
conducted to collect data about the pupils’ motivation, 
basic psychological needs, perceived learning and per-
ceived competence (the survey) and the pupils’ baseline 
knowledge about the theme (fraction and percentage) for 
the intervention period (the mathematics test). The survey 
questions were derived from validated items in self-deter-
mination (27 items), perceived learning (4 items) and 
competence (4 items) and adapted to the pupils’ context 
and age. Thus, experienced learning had only 4 items, but 
one of the questions was a reversed control question for 
comparison. Language and meaning content in the survey 
was developed over a period of several weeks. The partici-
pating teachers and experienced professionals in quanti-
tative methodology was consulted during this period. The 
survey was also piloted during the development phase, 
and the researchers were actively conscious of monitoring 
for misconceptions during the pre-test.
The mathematics test consisted of 11 tasks and activities 
and was made by the teachers involved according to the 
following criteria: 1–3: Easy tasks far below national cur-
riculum, 4–6: Towards national curriculum, 7–9: In line 
with national curriculum, 10–11: Tasks beyond national 
curriculum.
Phase 2 and 3: Observation during the intervention
During the first two weeks, the intervention was observed 
qualitatively (Fangen, 2004; Merriam & Tisdell, 2016; 
Tjora, 2017) through participating in fieldwork (5 working 
days) and classroom observations (2 u 45–60 minutes in 
each class). The data from the survey and the mathemat-
ics test were preliminary analysed beforehand and formed 
an understanding of the pupils’ starting point. The aim 
was both to understand how the teachers implemented 
the intervention in their practice and how the pupils 
responded. The findings of this work also contributed 
to a revision of the interview guides. During the last two 
weeks, the intervention was observed through participat-
ing in fieldwork (4 working days) and through semi-struc-
tured interviews (Kvale & Brinkmann, 2009) and focus 
group interviews (Merriam & Tisdell, 2016). The aim of the 
interviews was to challenge and validate the preliminary 
understanding and to gain deeper insights into the com-
plexity of implementing ALT.
The interview guides were based on both theoretical 
categories from phase 1 and preliminary findings and 
analyses from phase 2. Contextual and descriptive ques-
tions were deliberately asked in the beginning of the 
interviews, while more evaluative and validating/con-
trasting questions were asked later on. Active listening 
and second questions were also emphasised during the 
interviews (Kvale & Brinkmann, 2009).
DP is considered a process philosophy for dialoguing 
with difference, which entail an underlying assumption 
that much of reality is plural and dynamic rather than 
singular and static (Johnson, 2017; Johnson & Stefurak, 
2013). The study aimed to go beyond narrow measures 
(Collins et al., 2004, p. 18), and the axiology of the study 
therefore imply pupils life-world experiences and percep-
tions as valuable perspectives. Since we know little about 
how upper primary pupils experience working with ALT 
(within a LA-system), the emic viewpoint of the pupils 
was considered to be an important epistemological con-
tribution (Johnson & Christensen, 2017, p. 306). Pupil 
interviews would voice the pupils and bring their reason-
ing into the understanding how ALT affects their learning 
and motivation, from their point of view. The pupil inter-
views were carried out as focus group interviews. Three 
pupils from each of the participating classes (N1:3, N2:3 
and N3:3) were asked questions about learning, their 
learning environment, the use of technology in general 
and the use of adaptive technology specifically. Group 
interviews were preferred over individual interviews in 
an effort to understand the lifeworld of the pupils better, 
to balance out the power asymmetry associated with the 
research interview, and to avoid a therapeutic turn of the 
interviews (in line with the informed consent) (Kvale & 
Brinkmann, 2009). The pupil interviews lasted a total of 
132 minutes.
Phase 4: Mixed analysis process – the integration of results
The analysis work in phase 4 was done step-by-step 
( Figure 5). The quantitative data were statistically ana-
lysed to comparatively explore if the pupils’ learning out-
comes, perceived learning, competence and motivation 
had changed during the intervention. The qualitative 
analyses contributed complementary information (voiced 
by the pupils themselves) regarding how they experi-
enced the use of ALT during the intervention. Integrating 
the two perspectives served two purposes: 1) to offer the 
practitioners at the case school multiple perspectives on 
how their pupils experienced the ALT and thus to enable 
them to improve their facilitation of learning, and 2) to 
contribute to further research on ALT by suggesting some 
theoretical implications for further research (e.g. Collins 
et al., 2004).
Ethical considerations
The study was designed in collaboration with the teach-
ers and school leaders involved, and was approved by the 
Norwegian Centre for Research Data (NSD). Informed 
consent was obtained by parents and pupils prior to the 
intervention. In line with the assessment of the NSD, 
informed and active consent from the participants was 
repeatedly emphasised throughout the project ( Johnson 
&  Christensen, 2017, p. 135–136). However, real-
life inter ventions and connected data collection have 
ethical implications beyond formal approvement and 
informed  consent, as school is not an optional activity in 
itself ( Merriam & Tisdell, 2016). Since some of the pupils 
should not attend (due to special needs or not consent-
ing), it was important to additionally collaborate with the 
teachers to find good solutions that did not create a vis-
ible and stigmatizing distinction between the pupils who 
would participate and the pupils who would not partici-
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pate. To avoid collecting personal data from pupils who 
were not to participate (without refusing those pupils 
to do their homework) researchers could e.g. not obtain 
direct prints of student activity in MSØ. Instead, the 
teachers and the researchers had updating conversations 
(weekly) about the pupils’ scope of activity and their aca-
demic progress based on the teacher dashboard view. It 
was also decided to hand out the test and survey on paper 
to ensure the anonymity of the participating pupils. The 
design of the encrypted data collection tools (which the 
researchers had access to) was not considered to be suf-
ficiently adaptable to the pupils’ age and needs. Although 
the school and teachers participated in the design of the 
study, they should not have access to the pupils’ responses 
and personal information in line with the informed 
 consent. Therefore, it was considered important to take 
precautions possible to avoid information leak (Johnson 
& Christensen, 2017).
Analysis and results
Quantitative analysis and results
We performed a statistical analysis with SPSS 19 (Statis-
tical Package for Social Science, Chicago, USA). All table 
values are expressed as a mean r standard deviation (SD). 
Changes within groups from pre- to post-test, were deter-
mined by the paired sample T-test. A two-tailed p < 0.05 
was accepted as statistically significant for all tests. To 
investigate the magnitude of the effect in the case within 
each group and between groups, the effect size (ES) was 
calculated in the form of Cohen’s d (Cumming, 2012) for 
primary outcome variables. We used the web-based Practi-
cal Meta-analysis Effect Size Calculator1 (Lipsey & Wilson, 
2001) to calculate Cohen’s d. An ES of 0.2 is regarded as 
small, 0.5 as medium and 0.8 as large (Cumming, 2012).
The registered learning improved moderately from 
pre-intervention to post-intervention (ES 0.39, P = 0.001; 
Table 1). However, there seems to be a decrease in per-
ceived learning. The perceived learning (reversed control 
question) shows a moderate to large decrease (ES 0.86, 
P = 0.004; Table 2). Intrinsic motivation, identified and 
external regulation do not change, but there is a moder-
ate increase in amotivation from pre- to post-intervention 
(ES 0.4, P = 0.039; Table 3). No changes are revealed in 
basic psychological needs (Table 4).
Qualitative analysis and results
The focus group interviews were transcribed in the 
original language (Norwegian). In order to preserve 
the pupils’ diverse and complex experiences and opin-
ions, the  category-based analysis had a step-by-step 
 deductive-inductive approach (Schoonenboom & John-
son, 2017; Tjora, 2017). The transcribed interviews were 
first analysed by categories related to learning, compe-
tence and motivation to look for clear patterns. Second, 
they were compressed through a multitude of lifeworld-
based subcategories derived from the pupils’ own per-
spectives. These subcategories were subsequently sorted 
into the following overall categories: 1)  contextual factors, 
2) the use of technology in general, 3) ALT and 4) learning, 
competence and motivation.
Figure 5: Step-by-step analyses and integration of results in phase 4.
Table 1: Registered learning (overall results pre-test/post-test in mathematics). Scoring of the test as previously 
described in the methods section.
Level Pre-intervention Post-intervention Difference 95% CI ES P-value
Total (N = 40) 6.13 (2.69) 7.18 (2.72) 1.05 (1.83) 0.466, 1.63 0.39 0.001**
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To provide an emic (inside out) insight into the pupils 
reasoning and voice about how learning with ALT relates 
to their everyday practice in school, we will first show 
some selected passages from the focus group interviews. 
Descriptive quotations were translated into English and 
slightly adjusted linguistically and grammatically to keep 
their original content meaning. The names of the pupils 
are fictional.
Integration between homework and classroom practice when 
adaptive technology is used
All the participating pupils (N = 9) described the ALT pro-
gram in similar ways: as a task and activity-generator in 
which a right answer was supposed to provide them with 
harder tasks and a wrong answer was supposed to provide 
them with easier tasks.
 – It is a website where you can solve math tasks. And 
if you get the answer right you will get harder tasks, 
and if you get the answer wrong you will get easier 
tasks. (Jon, seventh grade)
 Could you describe a typical mathematics class? 
What do you do then?
 – We are working in our book or in the ALT program, 
really. (Kristian, seventh grade)
 – We come in, do tasks from the book, and then we 
get a break and walk up to a light pole and back. 
And then we do tasks in the ALT program or some-
thing like that. Or just continue with the book. (Jon, 
seventh grade)
 What do you do if there is something you don’t 
understand or can’t do?
 – We ask the teacher or the pupil sitting next to us. 
(Kristian, seventh grade)
 Do you work alone or in groups?
 – Alone. (Astrid, seventh grade)
 – Mostly alone. But sometimes we collaborate. ( Kristian, 
seventh grade)
The seventh-grade pupils thus described an individual 
volume training classroom practice, and framed the ALT 
homework as more or less an extension of this practice.
 – We draft our answer in our writing books if the task 
is difficult. And there are assignments where you are 
supposed to write what you think is correct with-
out getting things wrong. Kind of. (Kristian, seventh 
grade)
 – At school we have to use our writing book, but at 
home I do it all in my head. (Jon, seventh grade)
 You don’t feel the need to draft your answer?
 – No. (Jon, seventh grade)
The fieldwork and classroom observation identified the 
sixth-grade classroom as varying between group and indi-
vidual practice. The pupils also described the practice as a 
combined one, which varied between collaborative prac-
tical mathematics and individual volume training in the 
ALT program.
 What do you typically do during math classes?
– Multi Smart. (Svein, sixth grade)
– We have used it for quite some time. For me, that is 
fun. (Tove, sixth grade)
 Do you work alone or together during class?
– Actually, we work mostly together. (Tove, sixth grade)
 [The pupils further described a project they were 
working on in groups during the intervention.]
Table 2: Perceived learning and competence Likert scale 1–5: 1 = Strongly disagree, 5 = Strongly agree.
Variable Pre-test Post-test Difference 95% CI ES P-value
Perceived competence 3.90 (0.63) 3.91 (0.61) 0.008 (0.56) –0.19, 0.17 0.01 0.926
Perceived learning 3.62 (0.84) 3.34 (0.83) –0.28 (1.08) –0.7, 0.62 0.33 0.116
Perceived learning (reversed question) 2.15 (1.14) 2.93 (1.12) 0.78 (1.58) –1.28, –0.27 0.68 0.004**
Table 3: Motivation Likert scale 1–5: 1 = Strongly disagree, 5 = Strongly agree.
Variable Pre-test Post-test Difference 95% CI ES P-value
Intrinsic motivation 3.62 (0.88) 3.48 (0.89) –0.14 (0.63) –0.06, 0.33 0.15 0.173
Identified regulation 4.25 (0.58) 4.15 (0.61) –0.10 (0.63) –0.10, 0.30 0.16 0.298
External regulation 2.84 (0.61) 2.89 (0.59) 0.04 (0.46) –0.19, 0.10 0.07 0.556
Amotivation 1.68 (0.59) 1.93 (0.65) 0.24 (0.72) –0.47, –0.01 0.4 0.039*
Table 4: Basic psychological needs Likert scale 1–5: 1 = Strongly disagree, 5 = Strongly agree.
Variable Pre-test Post-test Difference 95% CI ES P-value
Autonomy 3.69 (0.62) 3.75 (0.61) 0.06 (0.51) –0.22, 0.10 0.09 0.450
Relatedness 4.46 (0.59) 4.43 (0.57) –0.02 (0.52) –0.14, 0.19 0.03 0.766
Competence 3.73 (0.52) 3.85 (0.61) 0.12 (0.57) –0.30, 0.06 0.28 0.186
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– Otherwise, it is a bit individual. (Svein, sixth grade)
– Yes, we do tasks alone. (Tove, sixth grade)
 What do you think about working on the same 
(ALT) program, but on different levels and on dif-
ferent challenges?
– I think it is okay because … well, it is okay to do harder 
tasks if you need it. (Knut, sixth grade)
– It is … like … adjusted to you. Personally. How you han-
dle the tasks. (Tove, sixth grade)
– And it is much easier to know how long you have been 
doing tasks because of the time. (Knut, sixth grade)
Even if the two classroom practices were different, a com-
mon trait shared by the sixth and seven graders was that 
they did not particularly distinguish between homework 
and schoolwork. Their answers throughout the interviews 
indicated an intertwined practice where some parts of the 
work were done at school whilst other parts were done at 
home. They did not fully enjoy all aspects of doing neither 
their homework or their schoolwork, but they seemed to 
accept and value both as part of their learning process. 
This point becomes particularly visible when compared to 
the fifth-grade pupils’ answers to the same question about 
their classroom practice.
 Could you describe a typical mathematics class? 
What do you do?
– The teacher gives us an assignment and asks us to do 
it. (Ingrid, fifth grade)
– The teacher first explains by using other examples, so 
we understand. And then we understand that the as-
signment [we are supposed to work on] is somewhat 
different, but that we are supposed to do it the same 
way. But we don’t get that in Multi Smart. We just 
have to try to explain it to ourselves. And we can’t do 
that, because we don’t know how to. (Kari, fifth grade)
This response is representative of how the fifth-grade 
pupils framed the use of the ALT program throughout 
the interview. Despite repeated attempts to keep the first 
part of the interview on a descriptive level, the pupils 
responded to most questions by attaching some sort of 
criticism about the ALT program. They were especially and 
explicitly critical towards using ALT as homework. The 
fieldwork and classroom observation had identified the 
fifth-grade classroom as mostly group-oriented, where col-
laborative problem-solving was a key ingredient. However, 
the fifth-grade pupils also did some ALT tasks at school 
when they had time to spare. The previous classroom 
observation carried no obvious indications of strong nega-
tive emotions such as frustration, and the pervasive criti-
cal rhetoric of the fifth-grade pupils’ interview was thus 
somewhat surprising.
It was an overall aim of the interviews to understand 
whether and how the ALT mediated volume training at 
home, and how this volume training corresponded to 
the general classroom practice during the intervention. 
Although the participating teachers shared common 
visions of active, motivated pupils who engaged in deep 
learning, these visions were operationalised through dif-
ferent practices in each of the classrooms. Informed by 
previous fieldwork and classroom observations, it was 
thus an aim for the researchers to understand how the 
logic of ALT corresponded to the dominant learning prac-
tices in each classroom and each learning environment 
(as previously illustrated in Figure 2). The main findings 
from analysing the student interviews in relation to the 
integration of MSØ homework and classroom practices 
during the intervention can be visually presented in the 
following way in Figure 6.
The figure aims to represent whether or not the pupils 
perceived an integration of ALT homework in their class-
room practice. There seem to be contrasting views of the 
Figure 6: Integration between homework and classroom practice when adaptive technology is used.
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sixth- and seventh-grade pupils on the one hand and the 
fifth-grade pupils on the other. The fifth grade pupils 
were especially and explicitly critical towards using ALT 
as homework, beyond the (critical) viewpoints of the sixth 
and seven grade pupils. Even in short text passages, there 
were many overlapping codes in the fifth-grade interview. 
When they talked about classroom practice, they made 
a point of criticizing MSØ for not offering help and sup-
port as the teacher does in the classroom. And when they 
talked about the homework, they pointed out what they 
missed and wish the program could offer. This partially 
divergent perception between pupils thus inspired a new 
question: Why did the sixth- and seventh-grade pupils 
seem to accept and value volume training in MSØ more 
than the fifth graders did?
Competence, learning and motivation when adaptive 
technology is used
From a SDT perspective, the frustration of the fifth grade 
pupils might be associated with a lack of internally regu-
lated motivation for learning (Ryan & Deci, 2000b). The 
motivational category in the analysis of the interviews 
may thus provide deeper insight regarding the contrast-
ing views of the sixth- and seventh-grade pupils on the one 
hand and the fifth-grade pupils on the other. The motiva-
tional categories for analysing the qualitative data were 
derived from SDT’s taxonomy of human motivation (Deci & 
Ryan, 2014; Ryan & Deci, 2000a) as illustrated in Figure 7.
ALT factors that were interpreted as undermining or 
enhancing pupils’ internally regulated motivation are 
summarised in Table 5. To provide an emic insight into 
the pupils reasoning and voice about how learning with 
ALT influence their learning, motivation and feeling of 
competence, we will additionally show some selected 
passages from the focus group interviews below Table 5. 
The selected quotations exemplify how the pupils talked 
about mathematics, learning and ALT, and how their 
experiences were interpreted within the framework of 
SDT (Figure 7).
When asked explicitly whether they liked working in 
the program the sixth- and seventh-graders were gener-
ally relatively positive. However, they also raised some 
objections:
– It is okay. (Jon, seventh grade)
 If you were to compare it to the book, for in-
stance, do you like it better?
– I think… I like the book better. But I like both, really. 
(Kristian, seventh grade)
– I kind of think the book is better. At least if we have 
homework. Because when we are working in the pro-
gram, we have to do 15 minutes no matter what. But 
if we use the book, we might complete the homework 
sooner if we work fast. Because we usually have like 
5 assignments [in the book], and that doesn’t take 
15 minutes. (Jon, seventh grade)
Some of the pupils noted that the program did not reward 
slow work either. For example, David, a fifth-grade pupil, 
figured out how to solve a difficult task, but the time ran 
out before he was allowed a second try.
– I had been thinking for five minutes, trying to figure 
it out. How the task could be solved. Because I had 
never solved that kind of task before. So I was think-
ing for a long time. How to do it. When I finally fig-
ured it out and pressed the button, it was wrong. I 
had been thinking about it for a really long time, and 
finally figured out how to do it. (David, fifth grade)
 What did you feel then? When you had spent so 
much time?
– I thought it was stupid. (David, fifth grade)
Figure 7: Qualitative categories derived from “The taxonomy of human motivation” (Deci & Ryan, 2014; Ryan & Deci, 
2000a).
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Issues regarding the time control were both initiated and 
elaborated on by all the interviewed pupils. Two perspec-
tives were mainly identified as problematic: 1) counting 
the minutes instead of the tasks did not reward either 
effective or thorough work, and 2) they did not entirely 
trust the time control in itself.
– And the time… It registers how much time you spend 
on your homework. But the time is not exact. And you 
might work on a really hard task, and think and write 
and struggle, trying to figure it out… (David, fifth grade)
– And draft an answer. (Ingrid, fifth grade)
– Yes, and draft an answer. And the time goes so slowly. 
And you have to get the right answer for the clock 
to tick. Time is time. One minute is one minute. But 
not there. One minute there might be three in reality. 
(David, fifth grade)
Another issue brought up by the pupils was how long it 
would take for the program algorithms to understand the 
pupils’ level of competence, and thus provide them with 
the right activity.
 Do you like to work in the program?
– Yes. (Knut, sixth grade)
– Yes, but it can be boring sometimes. Because, it’s like, 
you get one task right, and you might get that same 
task for 15 or 20 more minutes. The exact same kind 
of task. Before they understand that you know it. That 
you get it. (Tove, sixth grade)
– Yes, but you have to do it several times for the robot 
to read how much you know. You have to do quite a 
few tasks. This one time I was supposed to measure 
land, on a field, and I could not do that task. But I kept 
on getting it. Again and again. And one time I did it. 
And I haven´t gotten it since. (Knut, sixth grade)
– Yes, if you have given up many times or gotten the 
answer wrong many times you get it again and again. 
So you will be able to do it. (Tove, sixth grade)
– The robot wants to show you that you have to try 
again and again. Practice makes perfect. (Knut, sixth 
grade)
As previously mentioned, the fifth graders stated from 
the beginning of the interview that they did not like the 
program and the adaptive technology, especially as home-
work. However, they expressed their resistance differently. 
Kari emphasised that she was not good in math and that 
she didn’t like doing math tasks in general. Her descrip-
tions bear some indications of the program reinforcing 
her feeling of amotivation and incompetence.
 – It says, “figure this out,” but often you don’t know 
what to do. So you could ask your parents or others, 
who knows this stuff, so they can explain. But if your 
parents stay at work for a long time you just sit there. 
Not knowing what to do. (Kari, fifth grade)
David, on the other hand, described himself as both liking 
math and being quite good at it, but he critiqued how the 
program continually displayed data about their working 
process.
 – One thing that upsets me is this thing about “how 
many did you get wrong”? And “how many times 
have you quit a task”? I don’t find that very pleasant. 
It would have been much better if they focused on 
what you did right. Not how many you did wrong. 
[…] Math is one of my favourite subjects. I really like 
math. I like learning new things in math. But when 
it comes to the program, I don’t find it very smart. 
(David, fifth grade)
Table 5: ALT and factors that increase or decrease internal forms of motivation (pupil perspective).
PERCEIVED LEVEL OF 
COMPETENCE
REASONS WHY THEY LIKED ADAPTIVE 
LEARNING
Increasing motivational factors
REASONS WHY THEY DID NOT LIKE ADAPTIVE 
LEARNING
Decreasing motivational factors
Pupils who described 
themselves as “not very 
good” in mathematics
Explicitly did not like it. Expressed greater resistance towards ALT than other 
tools and methods. Did not feel that the technology con-
tributed what they wanted or needed (and expected). 
Expressed an unmet need for human support and help. 
Disliked the measurement, comparison and control 
aspect, especially regarding the time control and num-
ber of tries available.
AMOTIVATION and EXTERNAL REGULATION
Pupils who described 
themselves as “ok” in 
mathematics
Experienced that the technology generally 
met their needs and provided variation and 
exciting activities. Provided clear and struc-
tured framework for activity.
INTERNAL REGULATION
Disliked the measurement, comparison and control 
aspect, especially regarding time. Did not trust/under-
stand the integrated clock. Expressed lack of human 
presence and judgement.
EXTERNAL REGULATION
Pupils who described 
themselves as “good/very 
good” in mathematics
Experienced that the technology generally 
met their needs and provided variation and 
exciting activities. Enjoyed math activities 
regardless of method and  learning recourses.
INTERNAL REGULATION/INTRINSIC 
MOTIVATION
Disliked the measurement, comparison and control 
aspect, especially regarding time control.  Experienced 
the technology as limiting in a number of ways. Expre-
ssed lack of human presence and judgement. (NB: One 
pupil explicitly did not like ALT at all.)
EXTERNAL REGULATION
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The math pre-test further informed the observation that 
pupils demonstrated varied levels of skills and compe-
tence. It was thus important to gain insight into how 
pupils experienced working on math activities, both in 
general and in the program.
– I like best the kind of mathematics … [stops and re-
phrases] … like, easy tasks. I don’t really like math, but 
I still have to do it. So, what I like best is kind of fun 
and simple tasks like plus and minus. Yes. (Kari, fifth 
grade)
– It is like she is saying [points to Kari]: Fun tasks are 
fun. And I think it is great that we also have some 
fun tasks in math as well. Not just multiplication and 
stuff. (Ingrid, fifth grade)
 Could you tell me what you mean by fun tasks?
– Well, I kind of like almost all tasks. The only ones I 
don’t like are the really difficult ones. But I like col-
ouring this and that many squares in this and that 
colour. And placing Fibo [sic] on the number line, for 
example. That is fun, because you have to figure out 
where the ball should hit. (Ingrid, fifth grade)
 Like when it has a consequence? You don’t just do 
the activity, but it makes something else happen?
– Yes! (Ingrid, fifth grade)
– I like difficult math. When there is a challenge. A lot 
of the math we are doing now is too simple. We solve 
the tasks too quickly, sometimes. (David, fifth grade)
Integrated (mixed) results and discussion
Every mixed methods research study has at least one 
point of integration (Schoonenboom & Johnson, 2017), 
and we have so far dealt with the emergent integration 
of methods (e.g. how one phase informed the next, and 
thus contributed to probes across methods Merriam & 
Tisdell, 2016; Creswell, 2019). Our quantitative findings 
show that learning in mathematics improved from pre- to 
post-intervention (ES = 0.39, P = 0.001; Table 1). This indi-
cates that the pupils increased their competence in math-
ematics during the intervention. However, we have also 
shown qualitatively that pupils describe the integration of 
the ALT program in different ways (Figure 7 and Table 5) 
and that there was a quantitatively registered decrease in 
perceived learning (Table 2) and an increase in amotiva-
tion (Table 3). In this section we will further integrate 
results from the study and discuss them in relation to 
the research question: How do systematic use of adaptive 
learning technology influence pupils’ learning and moti-
vation? In this part of the article we will further integrate 
quantitative and qualitative findings and discuss them in 
the light of the theoretical framework. The pupils partici-
pating in the LaT-ALT study were generally driven by inter-
nally regulated motivations whilst doing math activities, 
both before and after the intervention (Table 3). The case 
school’s learning environment was described by the par-
ticipating teachers as supportive of autonomy (Landrum 
& Kauffman, 2006) and in line with the paradigm shift 
from teacher authority and control to shared control and 
responsibility (Schwab & Elias, 2015; Watson &  Brattistich, 
2006). At the end of the intervention, however, a mod-
erate increase in amotivation was registered (Table 3). 
 Amotivation was generally low both before and after 
the intervention, so this finding alone should not be too 
strongly emphasised. The qualitative analysis, however, 
shows a relatively large gap in the pupils’ motivation for 
learning when using ALT. Most pupils describe adaptive 
learning as a fun and varied way of learning mathematics, 
as long as they didn’t spend too much time in the program 
interface. The intervention criteria of 60 minutes a week 
corresponded with advice from the vendor, and seems to 
be a time frame that should not be exceeded. Even though 
all the pupils pointed to elements of the program they did 
not appreciate, most of them were still generally positive 
towards using it both at home and in school. For most 
pupils, the program seems to contribute to volume train-
ing in line with internally regulated (positive) motivation. 
They especially emphasised the varied activities as some-
thing they enjoyed, and said that the volume training was 
easier when they did not have to write full answers or 
draft their calculations.
We still find a contrasting pattern among the fifth-
grade pupils. Their critical attitudes to the adaptive learn-
ing tool were pervasive, but the argumentation was not 
unambiguous. The pupils point out that the modelling 
of solution alternatives is poor and that technical solu-
tions are weak. This does not necessarily mean that they 
are right in their evaluations, but it is interpreted as 
indicating that pupils have high expectations of what 
the program can contribute to their learning processes. 
The fifth-grade pupils also said that the program’s inher-
ent summative feedback (stars and diamonds etc.) was 
being used by pupil peers in the classroom environment 
to compare themselves to others. Such easily compara-
ble measures may, according to the taxonomy of human 
motivation (Ryan & Deci, 2000b) contribute to a more 
externally regulated (negative) motivation (or, ultimately, 
amotivation). The fifth-grade pupils generally indicated 
that the program controlled their homework and learn-
ing processes in a way they did not appreciate. This could 
be seen in light of ethical and pedagogical implications 
of ALT and LA (Prinsloo & Slade, 2017; Bergner, 2017; 
Hoppe, 2017). The technology can give a precise overview 
of the pupils activities and thus be used to facilitate learn-
ing, but the overview can also be perceived as controlling 
by the pupils. The fifth graders described the logic of the 
program as a controlling and frustrating one (Landrum & 
Kauffman, 2006). A key question in this context is why 
the fifth grade pupils expressed a more externally ori-
ented and thus negative motivation when using ALT than 
the sixth and seventh grade pupils did? One piece of this 
complex puzzle may be found in the learning outcome 
data. Data transformation (Johnson & Christensen, 2017) 
allows us to view the learning outcomes from another 
point of view, and through transforming the (pre/post) 
mathematics results it can be shown that the average pro-
gress is more complex than Table 1 implies at first glance 
(as illustrated in Figure 8).
When the pupils’ level of competence before and after 
the intervention is color-coded (in line with the taxonomy 
of the mathematical test), we see that a large proportion of 
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pupils (most prominently in seventh grade) demonstrated 
competence at or beyond the national curriculum level 
after the intervention. These pupils increased the average 
level of competence registered. The figure additionally 
shows that some pupils already had demonstrated a high 
level of competence before the intervention, and that even 
more pupils demonstrated a high level of competence 
after the intervention. However, in fifth grade there were 
more pupils who demonstrated a competence far below 
the curriculum level after the intervention than before. 
These pupils thus demonstrated lower competence after 
the intervention than before. According to SDT, lower regis-
tered competence might interact with other SDT-variables 
connected to learning (Deci & Ryan, 2004). As a single 
result, this decrease in learning outcomes can be explained 
in various ways. The same can be said about the criticism the 
pupils communicated through the qualitative interview. 
But together (and combined) the two results constitute an 
indicator that the intervention cannot be said to have been 
entirely successful in the fifth-grade learning environment. 
Systematic introduction of ALT seems to have had some 
sort of negative influence on the fifth-grade pupils.
Another piece of the puzzle might be found if we com-
pare the class-level results (Figure 8). If the results are 
read horizontally (from fifth grade to seventh grade), we 
can see the contours of progress throughout the class 
levels (even if they are not strictly coherent). The circles 
become increasingly (dark) green. The national curriculum 
in Norway (KL06) is not specifically attached to a certain 
grade level, but identify competence aims after the second 
grade, fourth grade, seventh grade etc. The fifth graders in 
the LaT-ALT study can therefore be said to be beginners 
in a new mathematical learning cycle that the sixth-grade 
pupils are in the middle of, and the seventh-grade pupils 
are about to end. From this perspective, it makes sense 
that the fifth-grade pupils are calling for clearer modelling 
and explanations, and are criticising the program for giv-
ing them too little time to think. The teachers collaborated 
to adapt both their teaching and the math test to a level of 
competence appropriate to the pupils’ class level and age 
(known as the Knowledge Promotion Reform initiative), 
however, the individual pupil must still acquire a basic 
understanding of new words and key mathematical con-
cepts. The acquisition of knowledge and understanding is 
an individual process that requires time and concentra-
tion and should maybe not be rushed through standard-
ized time use. This is a central part of the learning process 
and the entrance to a learning cycle will thus be decisive 
for the pupil’s perceived competence and motivation for 
further learning (Liu et al., 2016). A pupil who strives to 
understand basic thematic concepts will have difficulty 
seeing how the same concepts can have practical utility 
in activities. According to the taxonomy of human moti-
vation (Ryan & Deci, 2000a) IPLOC will influence pupils’ 
motivation for learning. Pupils who feel competent and 
able to do their assigned activities will most likely experi-
ence emotions associated with internally regulated moti-
vation. On the other hand, pupils who feel less competent 
and unable to do their assigned activities will most likely 
experience emotions associated with externally regulated 
motivation or amotivation. This point does not only apply 
to ALT. However, the participating pupils were aware 
of the inherent potential of the technology, and thus 
expected more from ALT than from more traditional tools 
such as books.
According to Mathison (1988), the importance of tri-
angulation is not limited to validating findings. She also 
emphasises the value of elaborating convergence, con-
tradiction and inconsistency in mixed methods results 
and findings. An important methodological implication 
of the LaT-ALT study is that the quantitatively observed 
progress in learning outcomes mainly converges with, 
but also partly contradicts, the lifeworld experiences of 
the participating pupils. This inconsistency is visible in 
the transformed data (Figure 8), in the qualitative mate-
rial (Figure 6 and Table 5) and in the statistical analysis 
Figure 8: Pupils’ levels of competence before and after the intervention.
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(Tables 2 and 3). One can thus say that the use of ALT 
could potentially help streamline volume training and root 
learning, and thus free up time for practical mathematics 
and deep learning in line with Fagfornyelsen. However, 
the use of ALT also seems to have some associated chal-
lenges, especially related to pupils who struggle to grasp 
new mathematical concepts. This partially contradicts 
previous findings (Roschelle et al., 2016). Winne (2017, 
p. 248) notes that it is statistically very unlikely any two 
learners’ data signatures perfectly match when empha-
sising how ALT and LA must balance between accuracy 
and generalisation. This challenge applies particularly to 
primary school pupils who have to learn and understand 
basic principles while at the same time do volume train-
ing. The very intention of ALT-mediated volume training 
is to create personalised challenges in the pupils’ flow 
zone, between boredom and anxiety (Gallego-Durán et al., 
2018). Feelings of competence and a sense of autonomy 
are important factors that generate variability in feelings 
of flow and intrinsic motivation. Individuals must expe-
rience both perceived competence (self-efficacy) and the 
activity to be autonomous and self-determined and for 
intrinsic motivation to be maintained or enhanced (Ryan 
& Deci, 2000b). If the volume training is not sufficiently 
personalised, or if the pupils are not sufficiently prepared 
to enter the ALT activity loop, it might lead to a volume of 
frustration (as opposed to a volume of training/learning), 
decreasing the pupils inherent motivation for learning. 
The fifth-grade pupils’ interview bore indications of the 
pupils wanting to progress in their learning process, but 
experiencing that MSØ did not help them understand as 
they had anticipated:
 – You get things wrong, but you don’t know what is 
right if you are home alone. So maybe it could show 
you the explanation? Before or after? And then you 
could try a bit for yourself as well. But there are too 
few tries. I think you ought to have more than three 
tries. Even if you have just one tiny error, everything 
is wrong. […] They use difficult words in the tasks you 
are supposed to work on. (Kari, fifth grade)
Conclusion
The LaT-ALT study shows that the use of ALT can help 
streamline volume training and root learning, and thus 
free up time for practical mathematics and deep learning. 
ALT can contribute to student learning outcomes at an 
average level (ES = 0,39, P = 0,001), across different class-
room practices. ALT could also positively motivate pupils 
by offering varied and customised learning activities and 
tasks. However, the relationship between learning, moti-
vation and volume training when ALT is systematically 
introduced seems to be intertwined. This relationship 
becomes especially apparent in the group of pupils who 
were meeting new mathematical concepts for the first 
time during the intervention. Pupils who had previous 
knowledge of the mathematical concepts expressed an 
aligned connection between school activities and volume 
training at home, while the pupils who were at the begin-
ning of a new learning cycle expressed a greater degree of 
colliding logics between the volume training at home and 
the learning activities at school. We suggest that teach-
ers should be aware of the difference between externally 
regulated motivation and internally regulated motivation 
when integrating ALT in their practice. The study thus 
concludes that ALT-mediated volume training should be 
carefully introduced if pupils do not have sufficient basic 
knowledge in key mathematical concepts. Although the 
program is supposed to be individualised and self-adjust-
ing, it is crucial that teachers monitor the pupils’ use and 
mastery to avoid pupils being stuck in frustration spirals.
The LaT-ALT study is a small-scale study and more 
research is needed. We especially encourage research inves-
tigating the interplay between the learning of new con-
cepts and volume training in adaptive learning programs.
Limitations
The lack of a control-group and the real-life design of the 
study makes it hard to determine to what extent the tool 
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Appendix 1: Review iterations 
 
An overview of review rounds during the project (including courses which provided relevant 
literature). The overview is not complete and exhaustive, but it provides some transparency to the 
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Personal archive of books, grey literature and peer 
reviewed articles.  
 
Search strings in library databases:  
ICT AND “CLASSROOM MANAGEMENT” 
“DIGITAL COMPETENCE” AND 
“CLASSROOM MANAGEMENT” 
 





Chapter: about CM and ICT: Bolick, & Barthels. 
(2015). Handbook of classroom management (E. T. 
Emmer & E. J. Sabornie, Eds.; Second edition).  
 
Chapter: about CM and ICT: Bolick, & Cooper. 
(2006). Handbook of classroom management: 
Research, practice, and contemporary issues (C. M. 
Evertson & C. S. Weinstein, Eds.).  
 
Book: Krumsvik (2014). Klasseledelse i den 
digitale skolen. 
 
Report: Krumsvik et. al. (2011). The Rogaland 
study.  




Matters of ICT and 
classroom management 
tends to be dealt with as 
a separate unit, isolated 
from the ecology and 
context in which it plays 
out in real life practices.  
 
The overall aim of the 
study will thus be to 
explore classroom 
management and use of 
ICT within its dynamic 
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Book: Emmer & Sarbornier (2015). Handbook of 
classroom management. Second edition). 
Routledge, Taylor & Francis Group.  
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Personal archive of books, grey literature and peer 
reviewed articles. Including previously added items 
from round 1 and 2. 
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from round 1-3. 
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Book: C. Lang, G. Siemens, A. Wise, & D. Gasevic 
(Eds.)(2017). Handbook of Learning Analytics.  
 
Book: W. C. Liu, J. C. K. Wang, & R. M. Ryan 
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Springer Singapore. 
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within recent research 
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Appendix 2: References excluded from the search strings. 
Total amount of excluded references: 14 of 53 = 36 (36) articles for review 
 Source: Reason(s) for exclusion: 
1 Ramírez, E., Clemente, M., Recamán, A. et al. (2017). Planning and Doing 
in Professional Teaching Practice. A Study with Early Childhood Education 
Teachers Working with ICT (3–6 years). Early Childhood Educ J 45, 
Kindergarten/pre-school 
level 
2 Lakarnchua, O. & Wasanasomsithi, P. (2013) What is said and what is done: 
EFL Student Writers’ Perceptions of Peer Feedback. The Turkish Online 
Journal of Distance Education. 14 (4) 
Dead link despite open 
access policy. 
3 Bdiwi, R., De Runz, C., Faiz, S., Cherif, A. (2019). Smart Learning 
Environment: Teacher's Role in Assessing Classroom Attention. Research in 
Learning Technology. 27 
Higher education without 
(sufficient) relevance for 
teacher training. 
4 Nikolopoulou, K. & Gialamas, V. (2015). ICT and Play in Preschool: Early 
Childhood Teachers' Beliefs and Confidence. International Journal of Early 
Years Education. 23.  
Kindergarten/pre-school 
level 
5 Mereku, D. & Mereku, C. (2015). Congruence between the Intended, 
Implemented, and Attained ICT Curricula in Sub-Saharan Africa. Canadian 
Journal of Science, Mathematics and Technology Education. 15. 
 
Not able to access article 
according to critera 
6 Using Information and Communication Technology (ICT) to Enhance 
Language Teaching & Learning: An Interview with Dr. A. Gumawang Jati 
 
Considered not relevant. 
Interview (even if peer-
reviewed article was 
criteria). 
 
7 Dintoe, S. (2018). Educational Technology Adopters: A Case Study in 
University of Botswana. International Journal of Education and 
Development using Information and Communication Technology. 14 (1) 
Higher education without 
(sufficient) relevance for 
teacher training. 
8 Schrad, M. (2010). In Defense of the Populist Lecture. Political Science & 
Politics. 43(4). 
 
Higher education without 
(sufficient) relevance for 
teacher training. 
9 Trentin, G. (2008). TEL and University Teaching: Different Approaches for 
Different Purposes. International Journal on E-Learning. 7(1) 
Higher education without 
(sufficient) relevance for 
teacher training. 
10 McLoughlin, C. (2011). Leading Pedagogical Change with Innovative Web 
Tools and Social Media. International Journal of Adult Vocational Education 
and Technology. 2(1) 
Higher education without 
(sufficient) relevance for 
teacher training. 
11 Nomdo, G. (2004). Collaborating Within the "Risk Zone": A Critical 
Reflection. Active Learning in Higher Education the Journal of the Institute 
for Learning and Teaching. 5 (3). 
Higher education without 
(sufficient) relevance for 
teacher training. 
12 Jordan, K. (2008). "But It Doesn't Count, Sir"-A Conversation about Using 
Electronic Discussion in VCE English. English in Australia. 43 (2) 
Forbidden access directly 
from link. Not found in Oria 
(forbidden suggested as 
reason). 
13 Marengo, A. & Marengo, V. (2005). Measuring the Economic Benefits of E-
Learning: A Proposal for a New Index for Academic Environments. Journal 
of Information Technology Education. 4 
Higher education without 
(sufficient) relevance for 
teacher training. 
14 Cinkara, E. (2018). Analysis of EFL Teachers' Use of Digital Components: 
Evidence from Self-Report and Classroom Observation. Eurasian Journal of 
Educational Research. 74 
Higher education without 












Appendix 4: Study 1 - Summary of interview guide. 
 
Intervjuguide lærer (interview guide teacher): 
Bakgrunn  
• Alder  
• Stilling  
• Hvor lenge har du vært i denne jobben (som lærer i vgs.)?  
• Hvilken kjennskap har du til nasjonale- og fylkesvise styringsdokument på IKT-
området (stormiddels-liten)  
• Hvor mye egen erfaring har du med pedagogisk bruk av IKT i undervisningen (mye-
middelsliten).  
 
[Not relevant categories are removed, but are available in the report. Link is provided 
at the end of appendix 4.]  
 
Undervisning  
Grad av IKT-bruk • Hvordan vurderer du som lærer graden av IKT implementering til 
faglig bruk hos din skole i den generelle skolehverdagen (svært god, god, lite god) • 
Hvordan vurderer du som lærer omfanget av den pedagogiske IKT-bruken inne i 
klasserommene hos deres skole (svært stort omfang, stor omfang, lite omfang) • 
Hvordan vurderer du som lærer omfanget av lærerne sin pedagogiske IKT-bruk i selve 
undervisningen i klasserommene hos deres skole (svært stort omfang, stor omfang, lite 
omfang) • I hvor stor grad har du som lærer lagt til rette for elevers faglige bruk av 
IKT i undervisningen i hverdagspraksis på en skala fra 1-8 o 1-2. Er dette i en tidlig 
begynnende fase hos deg? (Emerging) o 3-4. Er dette i en fase hvor det kommet noe 
lengre hos deg? (Applying) o 5-6. Er den i en fase hvor den er godt integrert hos i 
undervisningen din? (Integrating) o 7-8. Er den i en fase hvor den faglige IKT-bruken 
har transformert undervisningen din? (Transforming) • Har du andre 
kommentarer/tilføyelser til dette temaet? 
 
Læring  
Grad av IKT-relaterte aktiviteter 
 • I hvor stor grad bruker elevene IKT (generelt) i ditt/dine fag på din skole? (svært 
mye, mye, lite) o Kan du anslå en fordeling mellom hvor mye av denne IKT-bruken er 
skolefaglig orientert og hvor mye er utenomfaglig orientert inne i klasserommene i din 
undervisning? (10%, 20%, osv.)  
• I hvilken grad mener du at IKT fremmer læring i din klasseromsundervisning? (svært 
mye, mye, lite) o Kan du utdype ditt svar her?  
• I hvor stor grad legger du som lærer til rette for faglig bruk av IKT for elevene i 
hjemmene? (svært mye, mye, lite) o Kan du gi eksempel på dette? o Kan du anslå en 
fordeling mellom hvor mye av denne IKT-bruken er skolefaglig orientert og hvor mye 
er utenomfaglig orientert i hjemmene for dine elever? (10%, 20%, osv.)  
• I hvor stor grad har du som lærer lagt til rette for læringsfremmende IKT-bruk i 
undervisningen din i hverdagspraksisen på en skala fra 1-8 o 1-2. Er dette i en tidlig 
begynnende fase i din undervisning? (Emerging) KS FoU-rapport – Sammenhengen 
mellom IKT-bruk og læringsutbytte i videregående opplæring 324 o 3-4. Er dette i en 
fase hvor det kommet noe lengre i din undervisning? (Applying) o 5-6. Er den i en fase 
hvor den er godt integrert i din undervisning? (Integrating) o 7-8. Er den i en fase hvor 
den læringsfremmende IKT-bruken har transformert undervisningen din? 
(Transforming)  
• Har du andre kommentarer/tilføyelser til dette temaet?  
• I hvilken grad mener du lærerens evne til klasseledelse spiller inn på elevenes 
læringsutbytte med IKT? (i stor grad, i noen grad, middels, i liten grad, i svært liten 
grad). Har du andre kommentarer/tilføyelser til dette temaet?  
• I hvilken grad mener du lærerens digitale kompetanse spiller inn på elevenes 
læringsutbytte med IKT? (i stor grad, i noen grad, middels, i liten grad, i svært liten 
grad). Har du andre kommentarer/tilføyelser til dette temaet? 
 • I hvilken grad mener du at det er en sammenheng mellom lærerens evne til 
klasseledelse og hans digitale kompetanse? (i stor grad, i noen grad, middels, i liten 
grad, i svært liten grad). Har du andre kommentarer/tilføyelser til dette temaet?  
• I hvilken grad mener du at det er en sammenheng mellom høy digitale kompetanse 
(lærer) og regler for elevers PC-bruk i klasserommene? (i stor grad, i noen grad, 
middels, i liten grad, i svært liten grad). Har du andre kommentarer/tilføyelser til dette 
temaet? 
 • I hvilken grad mener du at det er en sammenheng mellom lav evne til klasseledelse 
(lærer) og høy (graden av) utenomfaglige IKT-bruk i klasserommene blant elevene? (i 
stor grad, i noen grad, middels, i liten grad, i svært liten grad). Har du andre 

































Appendix 6: Studies 2 and 3 - Information letter/informed concent. 
 
Informasjon om deltaking i forskingsprosjektet:  
”Klasseleiing/læringsleiing og digitale verktøy” 
Bakgrunn og føremål 
Digitale verktøy vert stadig meir brukt i skulen (både nasjonalt og internasjonalt), men det er framleis 
lite forsking som systematisk undersøker korleis slike verktøy blir brukte og korleis lærarar og elevar 
opplever bruken. Forskingsprosjektet ”Klasseleiing/Læringsleiing og digitale verktøy” har som 
føremål å sjå nærare på kva for innverknad bruken av nettbrett og digitale verktøy i skulen har på 
elevane si læring og lærarane si klasseleiing/læringsleiing. Prosjektet vert gjennomført som eit 
doktorgradsprosjekt, i samarbeid mellom Universitetet i Bergen og Høgskulen i Volda. 
Forskingsprosjektet er godkjent av leiinga ved XXXXXXXXXXXXXXXXxxxxxxxxxxxxxxxX skole, 
og vert gjennomført i samarbeid med lærarane ved skulen. I første omgang er det lærarar og elevar på 
5.-7. trinn ved skulen som vert inviterte til å delta i dette forskingsprosjektet. Datainnsamlinga vil 
hovudsakleg gå føre seg xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx, men det kan bli aktuelt med forlenging av tidsperioden 
ved behov. De vil i så fall få informasjon om dette. 
Kva innebærer deltaking i studien? 
Datamaterialet til studien vil bli henta inn gjennom ulike former for forskingsmetodar. Døme på slike 
metodar er observasjon av læringsarbeidet som går føre seg i klasserommet, spørjeundersøking 
(elevar), intervju (lærarar) og fokusgruppesamtale (nokre utvalde elevar som sjølve ønsker å delta). 
Intervju og samtalar vil bli tatt opp på lydband (og sletta i etterkant av datainnsamlinga), medan 
spørjeundersøkinga vil bli gjennomført på papir. Gjennom studien ønsker forskarane å finne ut meir 
om korleis elevar og lærarar opplever bruken av digitale verktøy, og korleis bruken påverkar lærarane 
sitt arbeid og elevane si læring. Spørsmåla vi stiller i både spørjeundersøking, intervju og 
fokusgruppesamtalar vil altså vere direkte knytte til denne tematikken. Det er viktig å understreke at 
forskarane ikkje samlar inn sensitive opplysningar om enkeltelevar og deira privatliv.  
Kva skjer med informasjonen om deltakarane i studien?  
Alle personopplysningar vil bli behandla konfidensielt, og alle elevar og lærarar vil bli anonymisert 
ved formidling av resultat frå studien. Det vil altså ikkje vere mogleg å kjenne att enkeltelevar eller 
enkeltlærarar. Under arbeidet med studien vil berre prosjektansvarleg/PhD-stipendiat Synnøve 
Moltudal og professor Rune Johan Krumsvik v/ Universitetet i Bergen ha tilgang til identifiserande 
opplysningar om deltakarane. Informasjon om deltakarane vil bli lagra separat frå lyd-opptak og svar 
på spørjeskjema, og all informasjon vil bli fullstendig anonymisert (også for forskarane) ved 
prosjektslutt (seinast våren 2020).   
Frivillig deltaking 
Det er frivillig å delta i studien, og ein kan når som helst trekke samtykket utan å oppgi nokon grunn. 
Dersom ein trekker seg vil alle opplysningar bli anonymiserte, og det vil ikkje få nokon konsekvensar 
for vidare forhold til skulen. Dersom du har spørsmål til studien, ta kontakt med prosjektleiar Synnøve 
Moltudal, Avdeling for Mediefag, Høgskulen i Volda.  
E-post: moltudal@hivolda.no  
Telefon 47751943. 










-------------------------------------------- Klipp her og ta med svarslippen tilbake til skulen 
Samtykke til deltaking i studien 




(Signert av elev, føresett, dato) 
 
  
Appendix 7: Study 2 - Examples from the SDT-survey. 
 
 
Namn:         Klassetrinn: 
 
 
Korleis har du det på skulen? Kryss av på det svaret som stemmer best.  
 
Spørsmål 1)  Eg kan gjere ting eg har lyst til å gjere på skulen. 
 
Stemmer ikkje i 
















Spørsmål 2)  Eg kan sjølv velje korleis eg skal løyse oppgåvene mine på skulen. 
 
Stemmer ikkje i 
















Spørsmål 3) Eg kan vere meg sjølv på skulen. 
 
Stemmer ikkje i 
















Spørsmål 4) Eg gjer ting som er interessante på skulen. 
 
Stemmer ikkje i 
















Spørsmål 5) På skulen min bryr vi oss om kvarandre. 
 
Stemmer ikkje i 
















Spørsmål 6) Eg likar dei eg er saman med på skulen. 
 
Stemmer ikkje i 
















Spørsmål 7) Eg har både vennar og lærarar på skulen som vil at eg skal ha det bra. 
 
Stemmer ikkje i 
















Spørsmål 8) Eg har det bra saman med dei andre elevane på skulen. 
 
Stemmer ikkje i 
















Spørsmål 9) På skulen har eg god sjølvtillit. 
 
Stemmer ikkje i 
















Spørsmål 10) På skulen får eg til det eg prøver på. 
 
Stemmer ikkje i 
















Spørsmål 11) Eg får til vanskelege ting på skulen. 
 
Stemmer ikkje i 

















Kva tenker du om faget matematikk (matte)? 
 
Spørsmål 12) Eg synest matematikk er interessant. 
 
Stemmer ikkje i 
















Spørsmål 13) Det er viktig å kunne matematikk. 
 
Stemmer ikkje i 
















Spørsmål 14) Andre personar forventar at eg skal like matematikk. 
 
Stemmer ikkje i 


















Appendix 8: Study 2 - Examples from the development-/transperancy document.  
Basic Psychological Need Satisfaction (and Frustration) Scale 
Competence satisfaction: items 5, 11, 17, 23 
 
Originalformulering I feel confident that I can do things well. 
Første oversetting 
(BM) 
Jeg føler meg trygg på at jeg kan få til ting. 
Tilpassing til 
målgruppa 
Jeg føler meg trygg på at jeg kan få til ting på skolen 
Spørsmål 9) Eg trur på meg sjølv og trur at eg greier ting når eg er på 
skulen 
Endeleg spørsmål Spørsmål 9) På skulen har eg god sjølvtillit. 
Kommentarar til 
spørsmålet 
Eg var heilt fram til dagen for pretest usikker på om eg skulle bruke 
formuleringa ”trur på meg sjølv” eller ”sjølvtillit”. I tenkespråket har nok 
”trur på meg sjølv”  meir presise konnotasjonar, men då eg såg 
formuleringa skriftleg (i skjemaet) framstod meininga som veldig 
abstrakt. Den kunne fort bli tolka inn i eit sanning/løgn-perspektiv. Fall 
difor ned på ”sjølvtillit” grunna utstrakt bruk av omgrepet i 
populærkulturen.  
Under pretest: På femte trinn var det ein elev som spurte kva sjølvtillit 
betyr. Eg omsette då til ”trur eg kan få til ting” til henne, og ho kryssa 
umiddelbart av på eit svar.  
 
Originalformulering I feel capable at what I do. 
Første oversetting 
(BM) 
Jeg føler at jeg får til ting jeg gjør. 
Tilpassing til 
målgruppa 
Jeg føler at jeg får til ting jeg gjør på skolen 
Spørsmål 10) På skulen får eg til det eg prøver på 
Endeleg spørsmål Spørsmål 10) På skulen får eg til det eg prøver på. 
Kommentarar til 
spørsmålet 
Under pretest: Ingen spørsmål. 
 
Originalformulering I feel competent to achieve my goals. 
Første oversetting 
(BM) 
Jeg føler at jeg kan nå mine egne mål. 
Tilpassing til 
målgruppa 
Jeg føler at jeg kan nå mine egne mål på skolen 
Spørsmål 11) Eg får til det eg vil på skulen 
Endeleg spørsmål Spørsmål 11) Eg får til vanskelege ting på skulen. 
Kommentarar til 
spørsmålet 
Vanskelig å tilpasse eit så abstrakt spørsmål til målgruppa utan at det blei 
for likt neste item/spørsmål. Valgte difor å slå saman dei to i det endelege 
spørjeskjemaet. 
 
Originalformulering I feel I can successfully complete difficult tasks.  
Første oversetting 
(BM) 
Jeg føler at jeg kan få til vanskelige ting. 
Tilpassing til 
målgruppa 
Jeg føler at jeg kan få til vanskelige ting på skolen 
Spørsmål 12) Eg får til vanskelige ting på skulen 
Endeleg spørsmål Spørsmål 11) Eg får til vanskelege ting på skulen. 
Kommentarar til 
spørsmålet 
Under pretest: Ingen spørsmål. 
 
The Situational Motivation Scale (SIMS)5 
Why are you currently engaged in this activity?  
 
Intrinsic motivation 
Originalformulering Because I think that this activity is interesting  
Første oversetting 
(BM) 
Fordi jeg synest det er interessant 
Tilpassing til 
målgruppa 
Jeg gjør matematikk fordi jeg synes faget er interessant 
Spørsmål 136) Eg synest matematikk er interessant 
Endeleg spørsmål Spørsmål 12) Eg synest matematikk er interessant. 
Kommentarar til 
spørsmålet 
Under pretest: Ingen spørsmål. 
 
Identified regulation 
Originalformulering Because I am doing it for my own good  
Første oversetting 
(BM) 
Fordi det er bra for meg 
Tilpassing til 
målgruppa 
Jeg gjør matematikk fordi det er bra for meg 
Spørsmål 14) Det er viktig å kunne matematikk 
Endeleg spørsmål Spørsmål 13) Det er viktig å kunne matematikk. 
Kommentarar til 
spørsmålet 
Under pretest: Ingen spørsmål. 
 
External regulation 
Originalformulering Because I am supposed to do it 
Første oversetting 
(BM) 
Fordi det er forventet av meg/Fordi det er meningen jeg skal gjøre det 
Tilpassing til 
målgruppa 
Jeg gjør matematikk fordi andre forventer det av meg 
Spørsmål 15) Andre forventar at eg skal like matematikk 
Endeleg spørsmål Spørsmål 14) Andre personar forventar at eg skal like matematikk. 
Kommentarar til 
spørsmålet 
“Andre personar” er ei vanskeleg operasjonalisering, og eg kan nok 
kritiserast for å vere for lite konkret konkret. Men hensikta med å opne 
opp slik var å kunne fange opp eventuelle kjensler eleven måtte ha av at 
nokon utanfor eleven sjølv (uavhengig av kven det er) legg forventningar 
på barnet sine skuldrer. Om eleven opplever ei slik kjensle vil 
formuleringa opne opp for å få den registrert, uavhengig av kvar den 
kjensla kjem frå. Min argumentasjon er at ei meir spesifikk formulering 
som ”foreldra mine”, ”lærararen min” el.l. ville kunne utelukke andre 
moglege kjelder til opplevde forventningar. 
Under pretest: På femte trinn fekk eg eit spørsmål om kva eg meinte med 
”andre personar”. Om eg meinte andre elevar eller lærarane. Eg svarte at 
det kan vere både andre elevar, lærarar eller foreldre. ”Det er uansett 






5 Codification key: Intrinsic motivation: Items 1, 5, 9, 13; Identified regulation: Items 2, 6, 10, 14; External regulation: Items 
3,7, 11, 15; Amotivation: Items 4, 8, 12, 16. 
6 På grunn av at eg kutta ut eit spørsmål vil nummereringa vere usynkronisert resten av dokumentet. 
Amotivation 








Det finnes sikkert gode grunner til å gjøre matematikk, men personlig ser 
jeg ingen gode grunner 
Spørsmål 16) Eg skjønnar ikkje kvifor eg skal lære matematikk 
Endeleg spørsmål Spørsmål 15) Eg skjønar ikkje kvifor eg skal lære matematikk. 
Kommentarar til 
spørsmålet 






Appendix 9: Studies 2 and 3 - Interview guides (pupils and teachers). 
 
Norwegian English (translated) 
Intervjuguide elevar (fokusgruppe)  
 
Interview guide pupils (focus group) 
 
Om eiga klasse og læringsmiljø. 
-Oppfølgingsspørsmål spelar vidare på 
deira svar. 
 
Generelle haldningar til- og tankar 
rundt bruk av nettbrett i skulen. 
(omfang av bruk, reglar, korleis dei blir 
brukt o.l.) 
-Oppfølgingsspørsmål spelar vidare på 
deira svar. 
 
Typisk matematikk-time: Kva gjer dei 
då? 
-Oppfølgingsspørsmål spelar vidare på 
deira svar. 
 
Kva opplever dei at læraren er oppteken 
av i matematikk? 
-Oppfølgingsspørsmål spelar vidare på 
deira svar. 
 
Kva er MSØ? (Vil ha dei til å skildre 
med eigne ord) 
-Oppfølgingsspørsmål spelar vidare på 
deira svar. 
 
Korleis arbeider dei med MSØ? 
-Oppfølgingsspørsmål spelar vidare på 
deira svar. 
 
Kva synest dei om MSØ? 
-Oppfølgingsspørsmål spelar vidare på 
deira svar. 
 
Kartlegge matematikk-preferanser:  
Korleis ser de føre dykk den perfekte 
matematikk-time? 
-Oppfølgingsspørsmål spelar vidare på 
deira svar. 
 
Noko de vil legge til? 
 
About own class and learning environment 
-Follow up questions based on their answers. 
 
 
Thoughts about use of tablets in school 
(scope of use, rules, how they are used etc.) 





Typical mathematics class. What do they 
do then? 
-Follow up questions based on their answers. 
 
 
What is their teacher concerned with 
regarding mathematics? 
-Follow up questions based on their answers. 
 
 
What is MSØ? (Want them to describe 
using their own words) 
-Follow up questions based on their answers. 
 
 
How do they work on MSØ? 
-Follow up questions based on their answers. 
 
 
How do they perceive MSØ? 
-Follow up questions based on their answers. 
 
 
Map out preferences in mathematics: 
How do you envision the perfect math class? 









Norwegian English (translated) 
Intervjuguide teachers (individual)  
 
Interview guide teachers (individual) 
 
Motivasjon for å ville bli lærar: 
Kvifor og korleis (og kor lang erfaring)? 
(Oppfølgingsspørsmål?) 
 
Om eiga lærarrolle: 
Vediar, fokus, haldningar o.l.  
(Oppfølgingsspørsmål?) 
 
Opplevd endring i eiga lærarrolla over tid  
(evt. kvifor og korleis)? 
(Oppfølgingsspørsmål?) 
 




Haldningar til MSØ 
(Oppfølgingsspørsmål?) 
 
Erfaringar med MSØ 
(Oppfølgingsspørsmål?) 
 
Kobling mellom MSØ og eigen praksis 
(Oppfølgingsspørsmål?) 
 
Oppleving av fagleg og sosialt miljø i 
klassen? 




Om kulturen på skulen når det gjeld 
skuleutvikling (inkludert bruk av IKT). 
(Oppfølgingsspørsmål?) 
 
Noko du vil legge til? 
 
 
Motivation for becoming a teacher: 
Why and how (and how long experience)? 
(Follow up questions) 
 
About own teacher role: 
Values, focus, attitudes etc. 
(Follow up questions) 
 
Perceived change in own teacher role over 
time (how and why)? 
(Follow up questions) 
 
General attitudes towards use of ICT in 
education 
(Follow up questions) 
 
Attitudes towards MSØ? 
(Follow up questions) 
 
Experiences with MSØ 
(Follow up questions) 
 
Links between MSØ and own practice 
(Follow up questions) 
 
How do you perceive the academic and social 
learning environment in class? 
Aims for academic and social learning 
environment? 
(Follow up questions) 
 
School culture regarding school development 
(including use of ICT). 
(Follow up questions) 
 
Something you would like to add? 
 
  
Appendix 10: Studies 2 and 3 – Fieldnote- and observation templates.  
 
Feltarbeid (fieldwork) 
Dato (date):  












[expanding text box] 
Tema (topic): 
 




[expanding text box] 
Mine førebelse funn og 
tolkingar (preliminary 
findings/interpretations): 
[expanding text box] 
Noko som overraska 
meg (did something 
surprise me)? 
[expanding text box] 




[expanding text box] 














description of the 
class): 





Kva såg eg etter 
(what was I looking 
for)? 
[expanding text box] 
Kva såg eg – kva 
betyr dette 
(What did I see and 
what could this 
mean)? 
[expanding text box] 
Ting å ta med vidare 
(Things to further 
investigate): 
[expanding text box] 
 
Observasjonar knytt til semi-strukturerte intervju  









Ta med vidare i 
analysen: 




    
 
Fokusgruppeobservasjonar  










Hovudfunn etter første 
runde  
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